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SM GROUP 


Optional 0.1% or 0.01% regulation: 


3¥2” PANEL HEIGHT 


0.1% DC OUTPUT 0.01% 
REGULATION RANGE REGULATION 


MODELS VOLTS AMPS MODELS 
SM 14-7M 0-14 0-7 SM 14-7MX 
SM 36-5M 0-36 0-5 SM 36-15MX 
SM 75-2M 0-75 0-2 SM 75-2MX 
SM 160-1M 0-160 0-1 SM 160-1MX 
SM 325-0.5M 0-325 0-05 SM 325-0.5MX 








5%” PANEL HEIGHT 


SM 14-15M 0-14 0-15 SM 14-15MX 
SM 36-10M 0-36 0-10 SM 36-10MX 
SM 75-5M 0-75 0-5 SM75-5MX 

SM 160-2M 0-160 0-2 SM 160-2MX 
SM 325-1M 0-325 0-1 SM 325-1MX 








8%” PANEL HEIGHT 
SM 14-30M 0-14 0-30 SM 14-30MX 


SM 36-15M 0-36 0-15 SM 36-5MX SM GROUP 

a ee ee Precise, reliable performance in a 
SM 160-4M 0-160 0-4 SM 160-4MX wide choice of output ranges. 

SM 325-2M 0-325 0-2 SM 325-2MX Three rack sizes: 8%” H, 5%” H, and 
3%” H. Impervious to operational 
damage: circuit protection is an in- 
herent function of input transformer 
and regulator characteristics. 








HB GROUP 


- 
Optional 0.1% or 0.01% regulation: | * t= - |i 4 





~ = kl eas 


32” PANEL HEIGHT Bp) 
HB GROUP 
0.1% DC OUTPUT 0.01% 


REGULATION RANGE REGULATION Exceptional performance: delivers 
MODELS VOLTS MA MODELS 0-325 v dc at 200, 400, 600 or 800 
HB 2M 0-325 0-200 HB 20M ma from one standard 342” H rack- 


mounting package. 
perder S-ES 6-400 ene Incorporates many “special” features 
HB6M =: 0-325 0-600 HB 60M as standard: constant current mode, 
HB 8M 0-325 0-800 HB 80M remote programming, remote dc on- 
off control. 





FOR DETAILED 


PR GROUP SPECIFICATIONS 


ON MORE THAN 
7” PANEL HEIGHT 150 STANDARD MODEL 
DC OUTPUT RANGE POWER SUPPLIES, 
MODEL VOLTS 4 SEND FOR 


PR15-30M 0-15 | KEPCO CATALOG B-61 
PR38-15M 0-38 


PRBO-8M 0-80 PR GROUP 


—— A flexible new general-purpose line 
PR310-2M 0-310 of semi-conductor power supplies. 
Adjustable wide-range outputs. 


+ 1% line regulation; semi-reguiated 


ps ne pg standard modifications . FLUSHING 52, N. Y.. 


VISIT US AT BOOTHS 2636-2638 e IRE SHOW e N.Y. COLISEUM IN 1-7000 *« TWX #NY4- 2 
Check 1 Reader Service Card 


131-40 SANFORD AVENUE 








Postage 
Will Be Paid ¥ 
by 
& Addressee 


ELECTRONIC PRODUCTS 
Magazine 
Inquiry Services Division 
P.O. Box 664 
Ridgefield, Connecticut 





ae. se 


oi 90 Go Go oe eed 


Use this card 





| | |: PORRTSISIE ISIS ISS 1S Biol 18/ 8218 ls /8 Slelelelesielele e215. 
|| (Pere errrrrirtitttttti rit tittle 
Bie) Sa NS 6 SERRE SARS RASS He RASA 
ts ar ee ee 


Oi )sccssssccsssssssssescezeesezece 


4 
if 
we] S13 12/313 12/3 13/2/33 ]3/2] 3/2 ]8/3/3 |8/8)3)3/3/5/8/3/3 [2/8 /2 15/8 |S )=/E) 


BEER eee 
On ge PO ae My ee ee Ee 


8 13/8) 812 123/212 |212 1512/2) 8]s/8 18 18/818) /8)8|8]3/%|2/3)8[4/5/8 8s) 


iti; 


product 
@Tecn Pusiisnens, inc. 1961 


SOR BBSSOSH AAO S OOO UOUAOUROUOUUE AMEE 
208008 Oe ee ee ee ee 
Sb BS Ge RS A ee ae Oe ee ee BO 
(6 0 OS SM A ORL AS eS eS 


7 find had fd Hd mln eo Ed Ed Bd Kl KK) Kd Kad ad PID ED Sd DD dd hd dd hd abd 


Send further intormation about 
sens catalog on complete line. 
(Fave sates engineer cali, 
CEOOGEDOL 
s 
a 
a 


i 


ELECTRONIC PRODUCTS Magazine 
described 


Check Si t9r information or Action requires: 
Fer change ef address ONLY 





*Pat. Pending 








8017 VARICON 
Connector 


is Erco’s New VariLox* the most ingenious 
crimp-type self-locking contact of all? 


it is the only crimp-type contact which, in one size only, 
accommodates all sizes of wire from 18 gauge to 30 gauge! 
Because it is the only crimp-type contact which offers posi- 
tive locking into connectors each time, every time. And 
because it is the only crimp-type contact giving you the 
unmatched reliability and versatility of the Varicon; mating 
with itself or with numerous other Varicons! 
discover for yourself Etco VaARiLOK’s unpar- 
alleled features! Available loose for use with 
hand-tools; or in reel form with power operated 
bench-machine.* Also available: a contact 


withdrawal tool; and crimp gauge! 
Reel-Form, No. 8007.0323 


*See these tools 
in operation at our 
Booths 1420-1422 


Ld 
IF IT’S NEW... IRE Show 


IF IT’S NEWS... 


IT’S FROM... ELLO 


ELCO CORPORATION: M Street below Erie, Philadelphia 24, Pa., CU 9-5500 


ELCO Pacific: 2200 Centinela, West Los Angeles 64, Cal., GRanite 8-0671 
International ELCO A. S., Lindealle 42, Copenhagen, Vaniose, Denmark 
° ELCO Australasia, Bradberry House, 55 York Street, Sydney, Australia 
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GUIDE TO NEW PRODUCTS IN THIS ISSUE 


Accelerometers, Compression, 
Miniature 
Alarm Module, Solid State 
Amplifier, Bistable Magnetic 
Amplifier, DC 
Amplifier, Decade 
Amplifier, Operational 
Amplifiers, Magnetic 
Amplifiers, Microwave 
Analyzer, Spectrum 
Attenuator, Variable 
Block, Microwave 
Blowers 
Blower, Rack or Cabinet 32 
Brake-Clutches, Electrical 66 
Bridges, Megohm 48 
Cable, Coaxial RF 106 
Camera, Oscilloscope 44 
Capacitors 10, 14 
Cell, Cadmium Sulfide, Light-Sensitive 98 
Chopper, Low Noise 106 
Circulators, Broad Band Y 
Cleaner, Ultrasonic 
Clips, Component 
Coating Compound, Epoxy 
Coils, High Q 
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Instrument, Laboratory 
Isolators, X & KU Band 
Kit, Building Block 
Markers, Serial Number 
Meters 
Microphone, Ultrasonic 
Milliammeter, Clip-On DC 
Modules, Digital & Logic 
Modules, Pulse Train 
Motors, Precision Miniature 
Mounts, Crystal Detector 
Multimeter, Digital 


Oscillators 14, 48, 52, 90, 96, 
Oscilloscopes, Dual Trace 

Oven, Aging 

Pan/Tilt Units, Explosion Proof 
Patch-Cord, Extension-Stacking 
Photocell, Solid State 

Plugs, Miniature 

Posts, Fuse 

Potentiometers 

Power Supplies 

Probes, Immersion 

Reader, Photocell 

Readout, Binary 

Readout, Digital 

Receptacle, Printed Circuit Board 
Recorder, Two Pen 
Recorder/Reproducer, Instrumentation ....70 
Rectifier, Inert Gas Filled Tube 100 
Rectifiers 72, 82 
Regulator, Power 

Relays 72, 76, 78 
Relay Module, Mercury Wetted Contacts..78 
Resin, Dially! Phthalate 

Resistor, Power Wire Wound 
Rotary Joint, Coaxial 

Screws, Molded Plastic 

Shields, Electron Tube 
Simulators, Telemetry Signal 
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Sockets, Transistor 
Solder 

Spark Gap 

Storage Drum, Magnetic 
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Switches 

Synchro 

Tachometer Generator 
Tape Recorder, Miniature Magnetic 
Temperature Controls, Automatic 
Temperature Oven 

Terminal Strip, Miniature—Terminals 
Termination, Coaxial 

Test Chamber 

Test Set, VSWR & Attenuation 
Tester, High Voltage A-C 
Thermocouples 

Thermostat, Miniature 
Thyratron, Subminiature 
Timer, Modular Electronic 
Tools, Microminiature 

Tower, Octahedron 
Transducer, Position 
Transistors 

Trimmers, Ultraminiature 
Tubes, C-R 

Tube, Vidicon, Electrostatic 
Tubes, Frame Grid, Miniature 100 
Tubes, Traveling Wave 96, 104 
Tuner, Coaxial Slide-Screw 58 
Vibration Meter, Double Integrating 52 
Voltage Supply, AC-DC Reference Mb 
Voitmeters 40, 54 
Wavemeters, Absorption Type 6A 


BRR&seSsassergrs ees 


— 


SSERRNERRSEBSVasesees 


84, 86, 88, 1 


8 


RSRSRovRSSSSS 


98, 100, 


MARCH 196! 








VISIT BOOTH 21385 -!1trRE SHOW 


KURMAN RELAYS 


stock relays at factory prices will save you engineering and purchasing time 


At KURMAN SALES AGENCIES, yesterday’s SPECIALS are 
today’s STANDARDS — stocked in your own backyard at 
Factory Prices! 


Send for KURMAN “OFF THE 
FRE ] SHELF’ Relay Bulletin 60-8— 
= contains HANDY “QUICK-FIND” 
ENGINEERING SPECS. 





SERIES A — LONG FORM 
TELEPHONE 





See our 
catalog pages 
in the new 


SERIES E — SHORT FORM 


TELEPHONE 
SCREW TERMINALS 


POWER 30 AMP. ~ 4 


SERIES 300 — 
MICROAMP a 
#26801 — 

MEDIUM POWER 

15 AMP 


eee me SMoose — 
MULTIPOLE SENSITIV ' MINIATURE TELEPHONE 


SERIES T — 2 | > / SERIES 26D — 
SUB-MINIATURE : | MEDIUM POWER 
SENSITIVE 10 AMP. 


SMO004F — 
400 CYCLE 


SERIES 520-54C 
MIDGET MULTIPOLE SENSITIVE 


"SERIES 510 — SENSITIVE J 5 AMP. CONTACTS 


KURMAN ELECTRIC CO. 1°! Newel St. - Brooklyn 22,N. ¥. 


EVergreen 3-8000 
ELECTRONIC PRODUCTS Magazine Check 3 Reader Service Card 





Rotary Stepping Switch 
fills need for truly 
“decimal” unit 


p. 88 
Booth 1908 


Electronic Product 


HIGHLIGHTS 
of the Month 


This special IRE Show issue features a goodly number of 

articles in depth on outstanding new electronic products to Miniature Plugs for extreme 
be seen at the Show. In addition, a multitude of new items environmental conditions, 
of importance are also included. The EP editorial staff singles vibration, moisture 

out below just a few which merit your special attention. Read p. 24 


about them on the following pages; see them at the Show 
booths noted. Booth 2727 


Digital & Logic Circuit 
Plug-ins offer high- 
reliabililty in 
micro-modules 

p.14 

Booth 1824 


Fusion-Sealed Glass 
Capacitors for high- 
reliability systems 
applications 

p. 10 

Booth 2627 


Microminiature Relays 
surpass Mil Specs, Microwave D-C Block improves 
rated at 3 amperes . microwave circuitry and sensitivity. 
p. 76 p. 62 
Booth 2502 Booth 2338 
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5. Make sure-to visit The Fairchild Exhibit, Booths 
/ = © © 2705-2707 on the second-floor at the IRE Show 


a 


Fairchild’ 2N1613 starts with low leakage (10m ,A), cutoff 
(i20me) an eacellemt beta over a mie colector current range (see specifications). 
en ge tg Bg peeveat, comping 
incremental noise buildup. 
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2N1613 SPECIFICATIONS — 25 C EXCEPT AS NOTED 


MIN TYP MAX one], Tei palel, 
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LOW-NOISE, LOW-LEAKAGE PLANAR CHARACTERISTICS 
IN THE FAIRCHILD 2N1613 ARE THE KEY 

Low overall noise in this example of a transistor amplifier circuit comes from use of tran- 
sistors with ideal low-noise characteristics. ‘‘Flicker’’ and ‘“‘shot’’ noise — the low- and 
high-frequency components of transistor noise — are uniquely minimized by the planar 
2N1613. 

Detailed Application Notes disclose complete design and 
ey wiwone on ar on eee transistor circuitry. ff RCH | L D 


Sencar CORPORATION 

































































A Wholly Owned Subsidiary of Fairchild Camera and instrument Corporation 
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DC-COUPLED DECADE 


New Products of the Month 


AMPLIFIERS AND VOLTAGE ATTENUATORS [Kane Engineering Laboratories | 
Small Units Are Self-Contained And Transistorized 


These Amplifiers and voltage attenuators are 
transistorized, powered by Burgess P6M or RCA 
VS300 batteries and feature a cylindrical configu- 
ration which makes them easy to utilize in lab set- 
ups. Battery life varies on different models from 
500 to 1500 hours. 


High and low impedance amplifier modeis have 
30 db and 40 db gain respectively. Voltage attenu- 
ators are in two models, dc to 1 kc and dc to 100 
kc with peak input to +100 volts. 


Connectors in any combination are available 
without extra charge including banana plug, 
UHF, “N", BNC (male or female). 


DC AMPLIFE IE R [Video Instruments Co., Inc.} 


eem File System! Sec 
Ce 1100 


The amplifiers are 1%” in dia., 4%” in length 
and weigh 6 oz. The voltage attenuators are 14" 
in dia., 3” in length and weigh 4 oz. Input im. 
pedance is 200,000 ohms for Model C-6 and 900 K 
ohms for Model C-7 voltage attenuator. Calibra-. 
tion curves are supplied with each unit. 
PRICE: $60.00 to $90.00 
AVAILABILITY: 10 days 
MFR: Kane Engineering Laboratories, 

mercial St., Dept EP, Palo Alto, Calif. 
SALES MGR: J. Christie, DA 1-2487 


Check 151 Reader Service Card 


845 Com. 


3/61 


Small Physical Size—Rugged—High Level Output 


Mode! 98 DC Amplifier, occupies less than 4 
cubic inches and is said to withstand severe en- 
vironmental conditions. Low level signais from 
strain gages, pressure transducers, accelerometers, 
thermocouples and resistance temperature probes 
are accurately amplified by this instrument to a 
high level dc voltage 


Inside the units smali case is a solid state low 
level chopper, a solid state ac amplifier and a 
solid state synchronous demodulator. in telemetry, 
its output voltage of 0 to +5 volts dc is well-suited 
for driving a subcarrier oscillator. For wired instru- 
mentation, its high level output voltage can be 
transmitted over long lines without the adverse 


AMPLIFIER | Quan-Tech Laboratories, Inc.| 


effects present in low level systems. The band- 
width is 2 kc. 28 volts dc is required as primary 
power. 
Input impedance is 10,000 ohms and output im- 
pedance is less than 1,000 ohms at dc. 
PRICE: $800.00 
AVAILABILITY: 45 days 
MFR: Video Instruments Co., Inc., 3002 Pennsyl- 
vania Ave., Dept EP, Santa Monica, Calif. 
SALES MGR: P. Pohi, EX 3-1244; for nearest rep 
see eem p. 1714 (1960-61 Ed.) 


Check 152 Reader Service Card 3/6] 


AC And DC Coupled Unit Self Contained and Compact 


Mode! 2018 dc-coupied decade amplifier is a 
compact, wide range amplifier with an accurately 
controlied voltage gain of 10. input impedance is 
approximately 250k ohms shunted by 30 mmf and 
output impedance is nominally less than 100 ohms. 
Output voltage is 1 volt peak-to-peak maximum. 
Equivalent broadband input noise level is less 
than 30 mv, input shorted 


The unit comprises a three-stage transistor am- 
plifier. The first stage operates as a grounded col- 
lector and serves principally to raise the input im- 
pedance. The second and third stages operate 
grounded-emitter and provide voitage gain which 
is Stabilized by negative feedback 


OCTAHEDRON TOWER [Up-Right, Inc.| 
Greater Load Capacity Than An Equivalent Triangular Tower 


A new development in tower design, the octahed- 
ron section is composed of struts and ball-shaped 
joints. These two basic parts are assembied into 
octahedral or eight-sided structures with each 
facet of the section an equilateral triangle. The 
sections nest for storage in a space approximately 
one-seventh the height of the tower 


The tower is erected by adding preassembied 
multiple sections one on top of the other; by lift- 
ing the tower from below and adding additional 
sections to the base; or by gin-pole method after 
preassembling the tower on the ground. Erection 
time is substantially less than that required for 
conventional! towers 


BUILDING BLOCK ELECTRONICS KIT | Alden Products Co. | 
includes Basic Chassis, Uni-Rack And Universal Production Tool 


Electronic test, 
munications equipment can be designed with this 


measurement, control, or com- 
kit and then moved intact and set-up elsewhere 
for immediate operation with a minimum of main 
tenance 

Kit 240 utilizes a complete piug-in unit con- 
struction system—making it possibile to build port 
able electronic equipment quickly and reliably 


All necessary components including the terminal 
card mounting systems; al! basic chassis types; a 
three level uni-rack complete with rack adapters; 
and @ universal tool for staking, eyeleting and 
punching are furnished 


The terminal card mounting system simplifies 


Shift in gain with change in temperature is less 
than %%. Long term gain stability is slightly de 
pendent on battery voitage, which with mercury 
cells remains constant over most of their life. 
Weight of the unit is 8 ounces. 

PRICE: $95.00 
AVAILABILITY: From stock 
MFR: Quan-Tech Laboratories, inc., 60 Parsippany 

Bivd., Dept EP, Boonton, N. J. 

SALES MGR: R. Pittenger, DE 4-8500; for nearest 
rep see eem p. 1666 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 954 


Check 153 Reader Service Card 3/6! 
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Struts are available in aluminum alloy, steel or 
fiberglass of appropriate lengths, diameters and 
wall thicknesses for specific tower requirements 
Components occupy an absolute minimum space 
for storage or transportat.on 

The struts are stressed only in compression OF 
tension 
PRICE: Contact Sales Mgr 
AVAILABILITY: 30 days 
MFR: Up-Right, inc., 1013 Pardee St., Dept EP, 

Berkeley 10, Calif 
SALES MGR: T. S. Ockels, TH 3-0770; for nearest 

rep see eem p. 1711 (1960-61 Ed.) 


Check 154 Reader Service Card 


helow 


3/6] 


eem File System Se 
1400 


planning and \ayout, insuring quick production of 
logical circuit planes. Associated circuit planes 
can be grouped by function as snap-in circuits m 
the basic chassis. These modular chassis plug 
in various combinations to become true building 
blocks with maximum combination flexibility. 


The uni-rack utilizes all the features of plug 
in unit construction—providing an ideal way to 
package building biock subassemblies 
PRICE: $395.00; AVAILABILITY: From stock 
MFR: Aiden Products Co., 146 N. Main St., Dept EP, 

Brockton, Mass 


Check 155 Reader Service Card 3/61 
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NEW FROM GENERAL ELECTRIC: 





ADVANCED-DESIGN 
CAMERA TUBES FOR 
MILITARY APPLICATIONS 


Diversified line now available from stock 


General Electric now offers a wide and diversified line of camera 
tubes which incorporate significant breakthroughs in the state of the 
art: sensitivity improved 50:1. . . resolution improved by as much as 
50% .. . life extended 3-5 times . . . radical new design and construction 
features (e.g., supersensitive, long-life magnesium oxide target intro- 
duced by General Electric). 





Image 
- Typical Spectrai Response 
— Applications Features Angstroms | 





GL-7409 | Missile- and Satellite- Ruggedized 3200-6950 500 TV Lines 
(Z-5358) borne Systems High Sensitivity 4500-Peak at 10° f/c 
Fire Control Magnesium Oxide Target} S-10) 
Drone Guidance Non-burn-in 
Storage Capabilities 
GL-7538 | Low-light-level High Sensitivity 3200-6950 500 TV Lines 
Z-5294) Surveillance Magnesium Oxide Target 4500-Peak at 10° f/c 
Space Navigation Non-burn-in S-10 
Electro-optical Telescope | Storage Capabilities 
Systems 


ZL-5395* | Aerial Mapping Near-infrared 3200-10,800 200 TV Lines 
Passive Detection Systems} High Sensitivity 8000-Peak at 10° f/c 
Spectrographic Detectors] Magnesium Oxide Target S-1 (No filter 
Storage Capabilities 
GL-7967* | Extreme Low-light-level | Supersensitive 3200-7400 300 TV Lines 
Z-5396) Surveillance Magnesium Oxide Target 4250-Peak at 10° f/c 
Orthicon intensifier Storage Capabilities $-20 
Applications 

Underwater Observation 


GL-7969* | Missile Detection Ultraviolet 2500-7000 500 TV Lines 
(2-5453) | Spectrographic Detectors} High Sensitivity 3800-Peak at 10° f/c 
Underwater Observation | Magnesium Oxide Target 


GL-5820 | Educational TV High Sensitivity 3200-6950 Scene Illumination: 
. Video Taping Stable Performance 4500-Peak 100 f/c 
«| Standard Monochrome (S-10) 
8 , 1A Broadcast 
ENERAL (20 ELEC GL-7293 | Educational TV Improved Landing 3200-6950 Scene Illumination: 
GL-7409 field Video Taping and Shading 4500-Peak 100 f/c 
Mave in USA mesh) Standard High-quality Improved Corner Focus $-10 
Monochrome Broadcast] Sharp Black-to-white 
Transition 
GL-7629 | Closed Circuit Supersensitive at 3200-6950 Scene Illumination: 
Training Applications Low Light Levels 4500-Peak Color—as low as 5 f/c 
Special Monochrome Magnesium Oxide Target $-10 Monochrome—as low 
and Color Broadcast Non-burn-in as 1 f/c 
Storage Capabilities 









































*Ruggedized versions available (Zi-7805, Zt-7806, and ZL-7807, respectively). Will withstand frequency in excess of Mil 

requirements, and DC acceleration in excess of 90 G's 
General Electric continually offers FOR INFORMATION on the above tubes, or for any specialized require- 
SERPS egies Ree ments including Government-classified projects, contact the camera 
tube representative in the nearest Power Tube Department Regional 
Office. General Electric Company, Camera Tube Section, Building 267, 
of open dates are still available. Schenectady 5, New York. 265-08-9545-8481-35 


customer plants. A limited number 


Ask now to have a meeting sched- CATHODE RAY TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 
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New Products of the Month 


FUSION-SEALED GLASS CAPACITOR [Corning Electronic Components | 
Moisture Resistant—For Use In High Reliability Equipment 


Capacitors in the CYF series are guaranteed to 
exceed MIL-STD-202A moisture requirements by a 
factor of four. They meet or exceed all perform- 
ance requirements of MIL-C-11272B, according 
to the manufacturer. 


The new capacitor in the series, the CYF-20, has 
@ Capacitance range of 560 to 5100 uuf. Capacitance 
range of the two types previously released—the 
CYF-10 and CYF-15—is 1 to 1200 uuf. Exposures 
of the units to radiation levels of 10"NVT¢, 
result in no significant changes in properties. The 
CYF-20 has a 500 dcwv at capacitances between 
560 and 3600 uuf and a 300 dcwv between 3600 
and 5100 wzf. 
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Negligible change in performance is noted 
samples are boiled in salt water for 450 how 
After 2000 hours of operation at 125°C with 150%) 
of rated voltage, capacitance change is less t 
0.5% at one mc or one kc. Temperature coeffici 
of capacitance is 140+ppm/°C over the ope 
ing range of —55° to 125°C. 

PRICE & AVAILABILITY: Contact Sales Offices 6 
low 
MFR: Corning Electronic Components, 550 Hi 

St., Dept EP, Bradford, Pa. 

SALES OFFICES: See eem p. 1559 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 589, 617, 1265 


Check 156 Reader Service Card 3/6] 


VARIABLE TEMPERATURE COEFFICIENT CAPACITOR [/FD Electronics Corp. | 
Compensates For Circuit Variations Due To Temperature Changes 


~ 


This variable temperature coefficient capacitor, 
Model VCJ463, is designed to provide simple and 
precise compensation for variations in circuit 
values caused by temperature changes. The unit 
is available in fixed capacitance values ranging 
from 2.0 to 12.0 mfd, with a tolerance of +3% at 
25°C. 

The capacitors can be tuned to provide any 
temperature coefficient between —500PPM/°C to 
+ 500PPM/°C by adjusting an invar piston. The 
operational temperature range of the units extend 
from —55°C to 200°C 

At any constant temperature, rotation of the 
invar piston causes zero change in capacitance 
value. As the temperature changes, the piston 


CERAMIC CAPACITORS [Eric Resistor Corp.) 





travels axially from its originally preset positio 

proportionately increasing or decreasing its op 

position to stator band areas, resulting in an i 

crease or decrease in capacitance value. The in 

terior of the unit is sealed to prevent chang 

from humidity or other atmospheric effects. 

PRICE: $5.00 (production quantities) 

AVAILABILITY: 4 to 5 weeks 

MFR: JFD Electronics Corp., 6101 Sixteenth A 
Dept EP, Brooklyn 4, N. Y. 

SALES MGR: J. Goodman, DE 1-1000; for nearest 
rep see eem p. 1616 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 600 & 601 
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White Enamei! Coated And Dipped Phenolic Coated 


Styles 374 and 375 combine small! size, a wide 
range of available capacitances, and high electrical 
quality. Style 374 (illustrated at the right) is an 
enamel! coated capacitor only 0.125” diameter by 
0.320” long. Style 375 is a dipped phenolic coated 
capacitor only 0.140” diameter by 0.320” long. 


Available in a wide range of ceramic, temper- 
ature compensating, and Hi-K dielectrics, the 
capacitance range is 2-5600pf. Working voltage and 
operating temperatures are: 100 voits dc to 125°C 
and 200 volts dc to 85°C. 


Capacitor leads are 1.25” minimum length of 


SUBMINIATURE AIR VARIABLE CAPACITORS [F. F. Johnson Co. | 


Available In Single-Section Or Butterfly Types 


Air variable capacitors type U (single section) 
and Type UB (butterfly) provide long, trouble-free 
life and freedom from moisture entrapment usual- 
ly found in trimmer capacitors of the enclosed or 
solid dielectric type. The subminiature capacitors 
require less than 0.2 square inch and less than 0.3 
square inch respectively for chassis and panel 
mounting. Mounting provisions include: Loctab, 
printed circuit, and 2-hole 

A high torque-to-mass ratio (2 to 7 inch-ounces) 
and a low temperature coefficient (approximately 
35 ppm/°*C positive) are some of the important 
features. Other features include a Q greater than 
1500 at 1 mc, breakdown voltages available to 
1300 vdc, silver plated meta! parts, steatite grade 


MYLAR-EPOXY CAPACITORS | Hopkins Engineering Co. | 
Ultra-Thin Shape—for Printed Circuit And Transistor Applications 


Type MCA Miniature Mylar-epoxy capacitors 
feature an ultra-thin shape to fit into narrow 
chassis spaces. A typical 0.01 yufd unit measures 
0.525” wide and is only 0.225” thick. Capacitance 
changes only 1.5% at 85°C due to excellent tem- 
perature stability 


Availabie in a wide range of values from 0.01 to 
0.33 wfd, these mylar capacitors are fully encapsu 
lated in a coating of epoxy, which provides high re- 
sistance to moisture and chemicals. Thus the 
units can be closely stacked without danger of 
arcing or shorting, and they will not meit or drip 
under excessive heat. The epoxy coating protects 
the unit against solder damage 


number 28 gage wire with a spacing of 250. It ig 
claimed that these capacitors will allow TV and@ 
other commercial manufacturers to use a higher 
capacitance unit in a smaller unit size than hag 
been previously available to the electronics if 
dustry. ’ 
PRICE & AVAILABILITY: Contact Sales Mer. below 
MFR: Erie Resistor Corp., 644 West 12 St., Dept 
EP, Erie, Pa. 
SALES MGR: W. R. Crotty, GL 6-8592; for nea 
rep see eem p. 1582 (1960-61 Ed.) 
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L-4 or better ceramic, and exceptionally uriform 
AC and voitage characteristics. 


A slotted end will accommodate a large screw 
driver for quick adjustment. 


PRICE: Single Section: $0.50 to $0.95 
Butterfly: $1.75 to $2.00 


AVAILABILITY: Contact Sales Mgr. below 


MFR: E. F. Johnson Co., 116 Second Ave., Dept EP, 
Waseca, Minn 


SALES MGR: E. T. Herbig; for nearest rep see 
eem p. 1618, (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 662 


Check 159 Reader Service Card 3/61 


The units can operate from -—55°C to 100°C 
without derating or to 125°C with 50% voltage de 
rating. The power factor is less than 1% at 1 ke 
and 25°C. Insulation resistance is 75,000 megohms 
minimum at 100 vde and 25°C for 2 minutes. 


PRICE & AVAILABILITY: Contact Sales Mgr below 


MFR: Hopkins Engineering Co., 12900 Foothill 
Bivd., Dept EP, San Fernando, Calif. 


SALES MGR: J. Schienker, EM 1-8691; for nearest 
rep see eem p. 1608 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 598, 599 
Check 160 Reader Service Card 3/61 
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—<( IMPERIAL 


Think of every feature, every benefit, you would design into a 
soldering iron if you could...and you have IMPERIAL! Only UNGAR 
experience and research could have developed this cool, light- 

weight, easy-handling iron. From tip to cord... the ultimate in 
interchangeability. There are so many revolutionary new ideas 

in IMPERIAL we had to put them all in an 8-page brochure. 

Send for your free copy now! 


SP)TLVIE) § designed to k 
UIE RICAN IEG withthe space age 


UNGAR ELECTRIC TOOLS EP-U61-2C -3 
Electronic Division of Eldon Industries, Inc. 
1475 E. El Segundo Blvd., Hawthorne, Calif. 
Please send me free full-color IMPERIAL brochure! 
NAME 

TITLE 

COMPANY 


ADDRESS 


CITY 
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GOLD CONTACT WIRES 


ALUMINUM CONTACT (BASE) 
\ SILICON DIOXIDE MASK (S10q) 








LOAAEESS 











COLLECTOR 








GOLD CONTACT WIRE (WAIL HEAD BONDED TO CONTACT) 
ALUMINUM CONTACT 
SILICON DIOXIDE MASK 
| ee | TTER | T = 
COLLECTOR 


END VIEW 














‘Siamese-Twin” Transistors 


Silicon types made in pairs by planar method 


These twin planar transistors are particularly 
useful in low-power applications. Manufactured 
together in pairs, they show unusually close elec- 
trical and thermal characteristics. Normally, 
thousands of transistors have to be examined to 
find two that match so closely — and they may 
not do so over a wide range of operation points 
and temperatures. 

In addition to space applications, the new 
double transistor is particularly valuable in 
vehicles where power is limited. For instance, 
the twins can boost the voltage of a 12-volt car 
battery to 110 volts to operate many standard 
electrical devices such as an electric razor. The 
silicon units will be offered first as a DC chopper 
amplifier. 

This type of double transistor should also find 
many uses in industrial applications. Tied to sensi- 
tive detectors or transducers, it could amplify 
weak signals representing very important but 
low-level signals. 

The two transistors in each envelope share 
common collector. In addition to applications 
that take advantage of the closely matched char- 
acteristics of the pair, they can be used as two 
individual transistors in one package. This is 
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one way to cut down on circuit size, just as two 
electronic tubes in one envelope cuts. circuit size. 

The twins come in two types with similar 
characteristics. The collector breakdown voltage 
(25v), the emitter breakdown voltage (5v), the 
collector and emitter leakages, which are the 
same (0.01ya), and beta value (30 minimum) are 
the same for both. However, type TA-2044 has an 
off-set voltage balance of 300,v, while this voltage 
is 100uv for type TA-2044A. 

In planar construction all electrically active 
areas are inside the crystal from which the 
transistor is made. These contamination-sensitive 
areas are, therefore, constantly protected by the 
skin of the crystal, even during manufacture. 
This makes for a more rugged, stable, and long- 
lived device. 

Price: Type TA-2044, $25 per unit in lots of a 
thousand or more. Type TA2044A, $45 per unit 
in lots of a thousand or more. 

Availability: From stock. 

Manufacturer: Semiconductor and Materials Div., 
Radio Corporation of America, Somerville, N. J 
Sales Offices: See above. 

Other Products: See eem pp. 1332, 1333 (1960-61 
Ed.) Check 145 Reader Service Card 
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NOW ...from the pioneering R & D experience and 
SS the skilled manufacturing hands of the 
developers of the Industrial RPM (Regu- 

1 lated Power Module)... 


Se 


~-- 16 NEW R|P|M* 


Regulated Power Module 











2 


..- fills 
the void 


with higher reliability... high 
environmental immunity to 
shock, vibration and humid- 
ity...5 year life expectancy 
in continuous use...0.05% 
regulation line or load... 
RIPPLE 1 mV RMS maxi- 
mum...extended operating 
temperature from-20°C to 
+65°C...Standard models cover 
145-325 voits at 50 to 400 mA. 
Please write for full specifications detail- 

ing all 36 Industrial and Military models 

in free, illustrated 8-page ACDC Technical 
Bulletin 500. 














Your problems are a welcome 
challenge to ACDC .. . your in- 
qdiry is both solicited and 
answered by a top-notch team 
of experienced engineers. 


Nol olom 1m -ens-1e)\le-waivies 
Prowse Niel ada @lalaclalomciaa=\-s aml sielael-lal.4u Orel lhdelaali- 
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New Products of the Month 


HIGH TEMP CERAMIC CAPACITOR [Erie Resistor Corp.) 
500 VDCW From —55°C To 150°C—Exceed MIL-C-20C And MIL-C-1101 5 Loess 


DIALLYL PHTHALATE RESIN 


mee € 


PLUG-IN VOLTAGE CONTROLLED OSCILLATOR [Transystems Electronics Co. | 
Converts D-C Voltages Into A Proportional Frequency 


A high temperature red molded case forms the 
insulated coating on these 150°C High Temperature 
Tubular Ceramicons while a special impregnant is 
applied for complete moisture resistance. The 
markings include capacitance, capacitance toler- 
ance and temperature coefficient. Styles 312 (illus- 
trated at the bottom) and 313 can be lead taped 
and supplied on reels for automatic component 
processing or insertion. 

Styles 312 and 313 can be specified to Erie 
Specification 300 or to MIL-C-20C and MIL-C-11015 
except that the high test temperature is 150°C— 
which far exceeds the MIL specifications. 


[Food Machinery & Chemical Corp. | 


For Coating Diodes, Coils, Resistors, Capacitors, Etc. 


Possessing unusual insulating properties, 
Dapon® dially! phthalate resin produces a hard, 
chemical-resistant coating after curing at 320°F 
for 15 minutes. The resin is suitable for the 
coating of diodes, coils, resistors, capacitors and 
similar electronic and electrical components. 


Coatings are applied by dipping the part into 
the resin solvent solution, then drying and baking 
for cure. Good cures can be obtained at 320°F for 
15 minutes by using peroxide catalysts. Coatings 
on heat sensitive parts can be cured at tempera- 
tures as low as 212°F for about 16 hours. 


Cured dially! phthalate resin coatings feature 
resistance to moisture, chemicals, corrosive gases, 


This voltage controlled transistorized, encapsu- 
lated, plug-in oscillator is a precision telemetering 
device that accurately provides a controlled fre- 
quency output that is a function of the d-c input 
voltage. Standard units require unipolarity input 
voltage and have square wave outputs. Typical in- 
put voltages are 0.5-10 volts. 


Any information in the form of varying voltage 
levels can be transmitted to a remote point by 
using the output of the voltage controlled oscilla- 
tor to modulate a carrier. Another use is to gener- 
ate a pulse burst. This is done in a simple fashion 
as compared to generating a pulse burst by stand- 
ard means. A repetitive step input is fed into the 


DIGITAL AND LOGIC CIRCUIT MODULES [Wdkirt Co.) 


HIGH @Q COLL § [Bulova Watch Co., Inc., Electronics Div. | 


wu 


Ks 


x4" 

An entire series of digital and logic circuits 
(Series 789) is available, including binary counters, 
triggers, multi-vibrators, gates, inverters and flip- 
flops. The digital circuits are all designed to 
operate to frequencies in excess of 10 mc, with 
logic levels of OV and +6V. Principal power levels 
of +18V, +6V and —6V are required for most of 
the circuits. The binary counter, for example, pro- 
duces output rise times of less than 40 nanosec- 
onds, and can drive a 1500 ohm resistive load 
from each outout at 10 mc. 


A typical binary counter has a mean time before 
failure (MTBF) of over 30,000 hours at 40°C and 
over 20,000 hours at 100°C. Other circuits have a 


Variable Or Fixed Units—Magnetic Shielding 


These units operate effectively to 125°C (Class 
B) and are for use in hermetically’sealed units. The 
“Q" range is 100 to 300, stability of 150 ppm/per 
degree C, and meet all requirements of MIL-C- 
15305A. They are available as 3-to-1 inductance 
variation, +8% inductance, or fixed units for fre- 
quencies ranging from 50 kc to 1 mc. 


The units were designed specifically for use in 
af and rf applications where high performance is 
required for shock or transformer functions. They 
are 25/32” x 25/32”, and 15/16” in height. Weight 
is 0.7 ounces. 


Features of both types, variable (RE Series) and 
fixed (RF Series), include: magnetic shielding from 


System| Sx 


Both styles have a diameter of % inch. Style 312 
is 0.562” long; style 313 is 0.812” long. Available 
in both temperature compensating and Hi-K q. 
electric bodies, the capacitance range is 0.5-1009 
pf. Below 10 pf, tolerances available are: +01, 
+0.25, +0.5, +1.0, and +2pf. Above 10 pf, toler. 
ances are: +1%, +2%, +3%, +5%, +10%, and +204. 
PRICE & AVAILABILITY: Contact Sales Mgr. below 
MFR: Erie Resistor Corp., 644 West 12 St., Dept EP, 

Erie, Pa. 

SALES MGR: W. R. Crotty, GL 6-8592; for nearest 
rep see eem p. 1582 (1960-61 Ed.) 


Check 162 Reader Service Card 3/6] 
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fungus, weathering and aging over a wide tem- 
perature range. 

Thickness of the coating can be adjusted dur. 
ing the dipping operation by altering the solvent 
ratio. Pre-drying of coatings in a one-to-three mil 
thickness range for about 10 minutes at 90°F 
removes the solvent to a level where consistent 
coatings can be obtained after cure. 

PRICE: $0.85 per Ib. (basic resin) 
AVAILABILITY: Contact Sales Mgr. below 
MFR: Food Machinery & Chemical Corp., 161 East 

42nd St., Dept EP, New York 17, N. Y. 

SALES MGR: Jack Shafer, MU 7-7400 


Check 163 Reader Service Card 3/6] 


eem File System| Sec 
cectone eopaeers easter fl 700 


unit. The output is a pulse burst, the frequency of 
which is proportional to the amplitude of the in- 
put. 

Linearity of frequency versus d-c voltage is bet- 
ter than 5 parts per thousand. The frequency range 
covered by these units is 200 cps to 1 mc. 
PRICE: $150.00-$180.00 (depending on frequency, 

transistor-type and qty) 
AVAILABILITY: 2-3 weeks 
MFR: Transystems Electronics Co., 

Ave., Dept EP, East Paterson, N. J. 
SALES MGR: N. J. Fine, SW 7-7122 


Check 164 Reader Service Card 
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x %6"——-Weigh Less Than 4 Grams Per Module 


MTBF of over 136,000 hours. The component den- 

sity is up to 359,000 components per cubic foot, 

and the specially designed 9 or 11 pin headers 

permit compact stacking and interconnections. 
The 789 Series meets the continuous operating 

temperatures of MIL-E-5400C, Class 4, and the en- 

vironmental requirements of MIL-E-5272. 

PRICE & AVAILABILITY: Contact Sales Offices be 
low 

MFR: Walkirt Co., 141 W. Hazel St., Dept EP, Ingle 
wood, Calif. 

SALES OFFICES: See eem p. 1716 (1960-61 Fd.) 

OTHER PRODUCTS: See eem p. 623 


Check 165 Reader Service Card 
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pot core design; electrostatic shields available with 

inductances up to 150 mh; shock and vibration 

limits exceeding 30G at 50 cps to 2000 cps; and 

stability of 150 parts per million per degree C. 

PRICE: From $2.50 to $4.00 

AVAILABILITY: 3 weeks 

MFR: BuloVa Watch Co., Inc., Electronics Division 
40-01 61st St., Dept EP, Woodside 77, New 
York 

SALES MGR: J. Harlin, NE 9-5700; for nearest rep 
see eem p. 1543 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 731 


Check 166 Reader Service Card 3/61 
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Photos Actual Size Outstanding Features 


Infinite Resolution 
01% Linearity 
Low Noise 

Long Life 

Low Torque 

Low Inductance 


and capacitance 
Model 100A 


Model 100A & 106S Model 181S 

Maximum Resistance 6,000 0 30,000 0 
Resolution Infinite Infinite 
Linearity 

(independent) 01% 01% 
Number of Turns 1 to 20 1 to 40 
Power rating 

maximum 1.5 watts 8 watts 


DESCRIPTION 
The Vico infinite resolution wirewound potentiometers 
utilize a unique design in which a precious metal brush 
of extremely light contact pressure, slides across a 
single helically wound length of resistance wire. The 
precious metal brush follows the exact helical path of 
the resistance wire, thus no sliding or helical error oc- 
curs between the contact and wire, insuring extremely 
long wire life, a true stepless output, high accuracy, and 
low electrical noise. 

The use of a non-metallic wire form of exceptional 
dimensional stability and low thermal coefficient of 
linear expansion, results in extremly high insulation 


resistance and low inductance and capacitance for use 
Model 181S in A.C. circuitry. 


APPLICATIONS 


The Vico potentiometer’s stepless output is ideally 
suited for use in high resolution servo systems and 
indicating systems where standard wirewound potentio- 


meters cannot eliminate the “Hunting Problems” com- 
mon to these systems. 


CUSTOM MODIFICATIONS 
Vico Potentiometers can be modified to specific cus- 
tomer requirements. Some of the available modifications 
include various shaft lengths, or shafts supplied with 


hobbed pinion ends, or pinned gears of aluminum, 
bronze or stainless steel to Agma Precision class 1, 2 


or 3. 
_ Shaft Rotations can be supplied in other than 360° 
increments. 


ORDERING INFORMATION 


Specifications listed are subject to change. When 


ordering, please refer to this data sheet number and spe- 
cify model number, total resistance, and number of 
turns. Delivery — from stock to 2 weeks. 


Write for full descriptive literature 


POTENTIOM RS 


VOGUE INSTRUMENT CORPORATION 
2360 LINDEN BOULEVARD, BROOKLYN 8, NEW YORK 
Nightingale 9-5300 TWX: NY 2-2072 
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AUTOMATIC SWITCHING 





The front view of the Model 400 for auto- 
matic transistor testing. Note the locked 
doors which cover all controls except those 
normally used by the operator. 





The 2120W test card can be wired with 
any common transistor test circuit. Built- 
in planes provide collector and base sep- 
aration. Program resistors (center) and 
jumpers establish test conditions. 
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... for measuring 
State devices and circuits, 


Millions of fast switching transistors are finding use in 
new applications in industry. With switching time ranging 
from a few billionths of a second (nanoseconds) to several 
microseconds, they are performing a wide variety of switch- 
ing and control functions in missile guidance systems, such 
as Minute Man, as well as in new industrial, scientific and 
business computers. The new epitaxial transistors, now be- 
coming available in quantity, will further decrease switching 
times and increase the number of applications. 


Testing and evaluating these incredibly fast switching de- 
vices has become increasingly important, and with faster 
speeds, increasingly difficult. Until recently, it threatened to 
become a serious bottleneck for the semiconductor and com- 
puter industry. The best, and virtually only, available meth- 
od of testing these devices used to be to observe switching 
times on sampling oscilloscopes, using individually con- 
structed test circuits and auxiliary test equipment. This 
technique has been slow, cumbersome, expensive, and sub- 
ject to many variables, including human error and fatigue, 
and variations in test equipment and test circuit layouts. 


In addition, this test approach has created a difficult prob- 
lem of data correlation. Production and quality control de- 
partments were testing by different methods and getting 
different results. Correlation of performance data between 
the manufacturers of switching devices and their users be- 
came almost impossible. Meeting the requirement for rapid, 
efficient, standardized testing of fast switching devices and 
circuits called for the development of an entirely new con- 
cept in automatic device testing. 


Specifically, a machine was required which would: 
1. Reduce test time to 1 second maximum, to reduce test 


costs and make it compatible with existing automatic 
test systems; 


. Increase inherent accuracy of the test to +5% maxi- 
mum and provide high reliability and convenient main- 
tenance; 


3. Permit operation by production test personnel with 
little or no training and replace the reading of an oscil- 
loscope (requiring operator judgment) with a simple 
meter reading, or automatic data handling equipment; 


. Offer freedom of choice in the selection of test circuits, 
but minimize errors resulting from variations in lay- 
outs to assure correlation of data, and verification by 
other test methods; 


. Make set-up simple and foolproof for production test— 
but offer sufficient flexibility if the machine was to be 
used for laboratory type studies and evaluation. 
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TIME TEST SET 


fast switching transistors, and other solid 


up to ten times faster than currently used methods 


Solution by Automation 


All of these requirements are met by this new 
Automatic Switching Time Test Set, Model 400 
series. The instrument represents a new concept 
in the field of production testing, inspection and 
evaluation of fast switching devices and circuits 
in the factory, as well as in the laboratory. The 
Model 400 is capable of measuring switching 
times* from less than 1 ns to 2 ps, at rates exceed- 
ing one test per second, with an accuracy of better 
than 5%. Test costs per transistor are reduced by 
a factor of 10 or more, while the greater accuracy 
permits higher yields of expensive transistors. 


The machine is as simple to use as a voltmeter. 
The operator inserts a transistor into the special 
test socket, presses a lever, and reads the corres- 
ponding switching time on a meter. Automatic 
data printers and data punch equipment can also 
be used. No longer is it necessary for a test oper- 
ator or an engineer to squint at an oscilloscope 
screen and interpret a trace. The machine requires 
no “knob twiddling” to adjust for the varying per- 
formance of transistors of the same type, for am- 


By GERARD G. LEEDS 


Exec. V.P., Lumatron Electronics 


plifier and power supply drifts, and for other sys- 
tems changes. The machine does all that and re- 
checks itself before every test. 


For example, a prominent transistor manufac- 
turer recently used a Model 400 to measure the 
switching time of about 80,000 nanosecond switch- 
ing transistors in three days—a job that used to 
take up to ten times longer by the older oscillo- 
scope method. Training of an operator required 
only a few minutes and the accuracy of test was 
far better than the older method. Periodic sam- 
pling of the finished product by quality control 
established continuous correlation. The machine 
has been shown to be equally useful in the labora- 
tory, where the effect of varying pulse drive, base 
and collector biases, and even circuit changes can 
be studied rapidly and accurately. 


Sampling and Computer Techniques 


The Model 400 owes its accuracy and high speed 
to a combination of sophisticated techniques: sam- 
pling to convert high speed waveforms to slow 
speed signals, analog computer circuits which ac- 


curately take the measurement of the waveform, 
Continued on p. 56 


*Risetime, turn-on delay and turn-on time; falltime, storage and turn-off time. 
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New Products of the Month 


EXPLOSION PROOF PAN/TILT UNITS [Kin Tel, Div. Cobu Electronics, Inc.) 


For Remote Control Of Closed-Circuit Television Cameras 


ret 6: 


BINA-VIEW ALPHA-NUMERIC READOUT. (Industrial E Electronic > tices Ine] 


Pan/Tilt Unit ARC-14C (weatherproof) can be 
used for training a television camera in azimuth 
and elevation from a control center which may 
be up to 1000 feet away. Model ARC-14CX is iden- 
tical except it has the additional quality of being 
explosion-proof for TV operation in dangerous at- 
mospheres. Models with optical control panels 
provide, in addition to the Pan/Tilt Performance, 
variable speed (ARC-14D), and automatic panning 
plus variable speed. 

Any model can be used with any Kin Tel camera 
(including the Model 1990-CT) equipped with any 
fixed or zoom lens. Switches on the control panel 
apply drive power through a connecting cable. A 
dynamic braking circuit is included to prevent 


Self Decoding Unit Operates On Low Power 


This unit accepts any binary coded decimal code 
up to six bits; does its own translating. It may be 
connected directly into computers, instruments, 
display boards, numerical! controls, and other elec- 
tronic equipment with no auxiliary translators, re- 
lays, or diodes required. 


Bina-View Alpha-Numeric Readout uses low 
power and may be operated with as little as ten 
milliwatts per bit of signal power. Featuring elec- 
tro-magnetic operation, it will display up to 20 
characters per second. The size of the character 
displayed is 1%” high. 


The unit also features character storage. It will 
continue to display the last character entered after 


PHOTOCELL READER [Rheem Manufacturing Co. | 


Reading Speed 100 Characters Per Second 

This table model type reader is a photo-electric 
device using a single silicon photo-volitaic cell 
with nine separate elements for the sensing unit. 
The nine elements provide eight information track 
outputs and one timing track output for use with 
standard one inch, eight-channel tape. Five and 
seven-channel types may also be used. 

Model RR-100-D’s timing track output is gated 
into the eight information track outputs so that 
all outputs appear simultaneously. The output 
Signals are 15 volts at 5 milliamperes and provide 
ample output for most transistor or vacuum cir- 
cuits and many types of fast acting relays. Output 


[Computer Control Co., Inc.) 
Synchronous Logic Permits High Frequency And Few Timing Problems 


These 10 and 16 mc plug-in digital modules, 
known as the H-PAC series, consists of 10 different 
packages plus hardware. Typical rise and fall 
times are 8-10 nanoseconds. Physical features in- 
clude glass impregnated epoxy cards, etched cir- 
cuits, dip soldered connections, anodized alu- 
minum color coded handles for identification and 
27 pin connectors. 


Units measure 5” high x 3%,” wide x %,” thick. 
They utilize synchronous logic in a very high den- 
sity package format. One standard H-BLOC meas- 
uring 19” wide x 3%” high x 7” deep will hold 40 
H-PACs plus synchronizing clock. 


All fundamental logic structures can be imple- 
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The mechanical assembly of each unit is de. 
signed to meet the weather-proof requirements 
stipulated in MIL-E-5272C, par. 4.10.2, to comply 
with humidity requirements of MIL-E-5272C, par. 
4.4.1, and to pass the salt-spray tests of MIL-E- 
5272C, par. 4.6.1. 

PRICE: ARC-14C: $815.00; ARC-14CX: $915.00 
AVAILABILITY: 30 days 
MFR: Kin Tel, Div. Cohu Electronics, Inc., Dept 

EP, San Diego, Calif. 

SALES OFFICES: See eem p. 1622 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 918, 919 
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all signal-pulse and set-pulse power have been re- 

moved. An optional feature is the signal-input 

memory and verification. When required, contact 

closures may be provided for verification that in- 

put signals have been properly accepted. 

PRICE: $50.00 

AVAILABILITY: 60 days 

MFR: Industrial Electronic Engineers, Inc., 5528 
Vineland Ave., Dept EP, North Hollywood, Calif. 

SALES MGR: J. Bylo, TR 7-1144; for nearest rep 
see eem p. 1613 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 677 
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signal rise and fall times vary with the external 
load impedance, but in general are less than four 
microseconds. 


Reading speed of the unit is 100 characters per 
second continuous, 60 characters per second, line- 
at-a-time, step mode. 

PRICE: $695.00 
AVAILABILITY: 30 days 
MFR: Rheem Manufacturing Co., Electronics Div., 

5200 West 104th St., Dept EP, Los Angeles, Calif. 

SALES MGR: T. Werner, SP 6-1800 
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mented with three package types; 
Logical Element, 
lay. 

Input logic structure consists of four 4-input 
“and” circuits followed by a 4-input buffer (‘‘or” 
circuits). 

PRICE: Contact Sales Offices below 
AVAILABILITY: From stock 
MFR: Computer Control Co., Inc., 

Concord St., Framingham, Mass. 
SALES MGR: J. Leabman, TR 5-6185; for nearest 

rep see eem p. 1556 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 667 
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namely the 
Passive Delay and Active De- 


Dept EP, 983 


4-CHANNEL MAGNETIC STORAGE DRUM [Instrument Systems Corp.] 
Wide Variety of Frequency Responses, Delay Adjustments, Heads 


Two channels of these four channel units pro- 
vide adjustable delays up to six seconds accom- 
modating either complex waves or pulses. A syn- 
chronous drive motor and hydraulically damped 
gear box are used. Means for isolation from vi- 
brational disturbances and bending moments are 
incorporated, allowing head spacings as small as 
.0005”. 


Delay variation is accomplished by angularly 
traversing the adjustable heads from a front panel 
knob which also actuates a mechanical counter 
for direct readout. A servo control can be added. 
Recording, playback, and erasing heads can be 
individually positioned for spacing from drum 


and for angular zero. Adjustable delay heads can 
be set for concentricity and tracking accuracy. 


The unit provides continuous duty, adjustable 
and reference signal delays for such applications 
as correlation processing, pulse comparison, Vi- 
bration studies, reverberation effects and sonar 
investigations. 


PRICE: Contact Sales Offices 
AVAILABILITY: Contact Sales Offices 


MFR: “> eR Systems Corp., Dept EP, College 
Point 56, L. I., N. Y. 


SALES MGR: = Schlang, IN 1-1000 
Check 172 Reader Service Card 3/61 
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NEWS FROM 
CINEMA 


THE PRECISION TOLERANCE YOU NEED 
THE STYLE AND SIZE YOU WANT AT 
THE PRICE AND DELIVERY YOU EXPECT 


Axial Wire 

Terminals 

Encapsulated 
Encapsulated 
Printed-Wiring 


Radial Wire : — 
Terminals ii (tases 
Encapsulated aloe 





Radial Wire 
Terminals 
Ceramic Bobbin 











Axial Wire 
Terminals 
Ceramic Bobbin 


CINEMA 
PRECISION WIRE-WOUND 


RESISTORS 


High reliability performance, critical tolerances and superior performance highlight Cinema’s 
complete line of precision wire-wound resistors. Wherever small size, light weight and accurate 
resistance are required over a wide extreme of military or commercial requirements . . . there’s 
a Cinema Resistor with optimum characteristics and reliability. 


Cinema Encapsulated Resistors . . . all epoxy construction, available in a wide variety of terminal 
arrangements including printed-wiring types. These resistors exceed MIL-R-93 and MIL-R-9444 
Specification requirements. Available in tolerances of 1% through and including 1/100%. 


Cinema Ceramic Bobbin Resistors . . . steatite bobbins to meet humidity requirements of military 
specifications. Improved winding techniques and impregnated to provide finest characteristics. 
Available in a wide range of terminal arrangements. Exceed requirements of MIL-R-93A, Amend- 
ment 2, Characteristic B. Standard tolerance +1%; special tolerances of 1/2%, 1/4%, 1/10%, 
1/20%, 1/40%, and 1/100% also available upon request. 


Write today for your personal copy of our brand-new Precision Wire-Wound Resistor Catalog to: 


CLS 
Leg dEs 


1100 Chestnut Street, Burbank, California 
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Radial Lug 
Terminals 
Ceramic Bobbin 
Turret Lug 
Terminals 


Radial Lug 
Terminals 
Encapsulated 
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Ceramic Bobbin 


the 
Precision 
Standard 
of the 
Industry 


Cc l N E Ni A E N G H N E E Ri N G Division Aerovox Corporation, 


Page 19 





New Products of the Month 
LOW-LEVEL COMMUTATOR-AMPLIFIER [San Diego Scientific Corp.) 


Switches Signals Of 10 MV At Speeds Up To 


This completely solid state unit, named Magne- 
Plexer, uses miniature high frequency magamps 
as input amplifiers. The individual signal circuits 
are isolated and never interrupted for switching 
which is accomplished by gating carrier power to 
the magamps via a solid state matrix. 

Varied programming is obtained by selection of 
desired circuits in the switching matrix by means 
of plug-in program cards without disturbing, patch- 
ing or reconnecting the input lines. This allows 
different channels to be sampled at different rates 
within a system. Manual selection of a particular 
input for test purposes is also available. 

The Magne-Plexer is furnished as a complete 


SOLID STATE POWER REGULATOR [Ransom Research | 


For Operating Computer Elements From Common Power Supplies 


i SAG ;* : 
winiliiiitas id 


Common power supplies can be used, with stabil- 
ity, for computer elements with the use of this 
type NPR power regulator. When the NPR is fed a 
+16 volts and —16 voits, with respect to ground, 
it provides a regulated output of +12 voits and 
—12 volts with respect to ground. The +12 voit 
output will drive a load of 250 ma, and the —12 
volt output will drive a load of 500 ma. The +12 
volt output is adjustable to within 1% of any de- 
sired value from +16 volts. 

Power regulators are assembled on a standard 
4," x 5” printed circuit card equipped with a 22- 
pin pce connector. The regulators are designed to 
operate over an ambient temperature range of 
0-50°C 


ANALOG TO DIGITAL CONVERTER [Towson Laboratories | 
Charge Transfer Technique Reduces Number Of Components Used 


Airborne type Series OC-1000 analog to digital 
converters are designed for the full spectrum of 
encoding speeds up to megacycie rates. This Cap- 
coder unit is designed for pcm telemetering appli- 
cations and its characteristics are compatible with 
IRIG telemetering standards. The Capcoder is 
applicable to data or voice transmissions where 
digital techniques are a requisite. 

With a 1 megohm input impedance, (shunted by 
50 picofarads) sample and hoid characteristics are 
inherent, and norma! sample period is approxi- 
mately 1.5 microseconds. Output impedance is 
about 10k ohms, and output format is: first bit 


SPACE-SAVING TRANSISTOR SOCKETS | Jettron Products, Inc.) 
Small, Mount Easily With One Screw, Floating Action Contacts 


Weighing less than 3 ounces, these units are as 
smal! as Clevite transistors. No. 74-010 transistor 
sockets are designed to function at maximum volt- 
ages and high temperatures 


integra! insulating bosses key the socket to the 
chassis. Socket is secured to the chassis by single 
22 flat head screw which threads into a captive 
nut. Transistors are secured to the socket by 74 
screw and is aligned by the floating action contacts 


Collector connection is made through the tran 
ount or ecre to the collector terminal 
which carries a solider iug. Contacts for emitter 


MINIATURE FUSE POSTS | Littlefuse, Inc. | 
For Type 3AG Fuses—Withstand 15 In/Lbs. Mounting Torque 


Four miniature type 3AG fuse posts will ac 
commodate aii conceivable applications according 
to the manufacturer. The four models illustrated 
offer two different knob selections and two dif 
ferent termina! combinations 


These UL approved components are rated at 
15A-250V. Models 342014 and 342012 ‘require 
] rear pane! space, while Models 342004 and 
342022 require 1, Mounting hardware and 
mounting hole are common to all models. The 
units will withstand 15 in/ibs. mounting torque 

The average voitage drop at 15A is .022V for 


the bottom termina! and .016V for the top. The 
o-c voltage breakdown between terminals or from 
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sub-system with power supply, timing, signa! con- 
ditioning and provision for operating from externa} 
timing sources. Output is +2.5 volts, and timing 
pulses are available for control of associated de 
vices. 


PRICE: $450.00 to $600.00 per channel, including 
power supply. 

AVAILABILITY: Contact Sales Offices 

MFR: San Diego Scientific Corp, 3434 Midway 
Dr., Dept EP, San Diego 10, Calif. 

SALES MGR: J. W. Bodnar, AC 3-7156 
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Type NPR power regulator provides one zener 
diode controlled master regulator for +12 volts, 
along with a slave regulator for —12 volts. 


When used with power transistor mounted on 
external heat sink, 2 amps is available. 


PRICE: $67.50 
AVAILABILITY: From stock 


MFR: Ransom Research, 374 West 8th St., Dept 
EP, San Pedro, Calif. 


SALES MGR: D. Ransom, Jr., TE 2-1128; for nearest 
rep see eem p. 1669 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 682 
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word synch., second bit polarity (or most signifi- 
cant digit), followed by 9 quality digits. 

The unit contains internal crystal-controlied 
synchronization to +0.01%, connections provided 
for external clock. Resolution is 1/1024 of full 
scale. Accuracy is +0.05% of full scale. 

PRICE: $930.00 

AVAILABILITY: Contact Sales Offices 

MFR: Towson Laboratories, inc., 200 E. Joppa Rd., 
Dept EP, Baltimore 4, Md. 

SAES MGR: C. Barbour, VA 5-6361 
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TC 
CEE 2100 


and base leads are brass, silver plated. Collector 
terminals are also brass, silver plated. Top and 
bottom insulator plates are made of paper base 
laminate XXP. Collector is isolated from chassis 
by @ 0.002” mica insulator. 

PRICE: Contact Sales Offices 

AVAIABILITY: From stock 


MFR: Jettron Products Inc., 56 Route 10, Dept EP, 
Hanover, N. J 


SALES MGR: K. Johnson, TU 7-0571 
Check 176 Reader Service Card 3/61 


terminals to ground exceeds 2400V under condi 
tions of 90% humidity and normal operating tem- 
peratures 


Overall cold contact resistance is .00246 ohms 
Temperature rise with a 15A fuse and at full 
rating is .14°C for the side terminal. The bottom 
terminal temperature rise is .23°C 
PRICE: Contact Sales Offices below 
AVAILABILITY: From stock 
MFR: Littlefuse, Inc., Dept EP, Des Plaines, tll. 
SALES OFFICES: See eem p. 1629 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1372 
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PIONEERING IN SPACE RESEARCH 


DEVELOPMENT OF LUNAR SPACECRAFT 


The “Ranger” series of spacecraft, designed first to 
explore the environment and later to land instrument cap- 
sules on the Moon, are now being developed and tested 
at Jet Propulsion Laboratory. 

Illustrated is a “Ranger” proof-test model undergoing 
design verification testing at the Laboratory. Here design 
features are tested and proved, operational procedures 
developed and handling experience gained for the actual 
construction of the initial flight spacecraft. 


This is one phase of JPL’s current assignment from the 
National Aeronautics and Space Administration—to be 
responsible for the Nation’s unmanned lunar, planetary 
and interplanetary exploration. 

An advanced program such as this provides numerous 
objectives and incentives for qualified engineers and sci- 
entists who are eager to help solve the complex problems 
of deep space exploration. 

Such men are welcome at JPL 


JET PROPULSION LABORATORY 


Jperated by the Califorr 


a Institute of Technology under contract with the National Aeronautics and Space Administration 


PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields 

COMMUNICATIONS « INSTRUMENTATION « INFRARED « ASTROPHYSICS + GEOPHYSICS + GEOCHEMISTRY 
« ASTRONOMY «+ PROPULSION «+ MASER « STRUCTURES « PHYSICS «+ 

Send professional resume, with full qualifications and experience, for our immediote consideration 
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ULTRA- MINIATURE 
CONNECTOR CONTACTS 


Foretell Imminent Breakthrough for 


Microminiature Modules and Connectors 


Fig. 1—Alternating from bottom to top on plastic 
strips, are the new Microcon contacts, for size com- 
parison with standard Varicon contacts. Actual spacing 
between Microcon contacts is 0.1 inch. 


The miniaturization of connecting devices has taken another 
step recently with the new series of ultra miniature Varicon 
contacts. The reliability of connections made using the Varicon 
principle has been proven repeatedly. In addition, with design 
modifications of the contacts, an unlimited flexibility in building 
connections is possible. With this new Microcon connector series 
these advantages are fully utilized. The contact dimensions have 
been decreased in such a manner that the construction of extremely 
small connectors of various types are made possible. 


At present two types of contacts have been tooled, a “stand-off” 
contact, which can be fastened to printed circuit mother boards, 
and a “module board” contact, which can be placed at the edge of 
mating module boards. Both types of contacts can be supplied 
pre-mounted in plastic strips used to handle and apply them to 
the printed circuit boards. Figure 1 shows these contacts mounted 
to plastic strips, compared with standard Varicon contacts. The 
miniaturization of connecting devices, which can be achieved with 
these Microcon contacts is obvious. 


With these Microcon contacts on plastic strips it is possible to 
build module boards which are plugged at right angle to mother 
boards, using the well established methods of staking these con- 
tacts to the printed circuit boards and removing the plastic strip 
with the use of heat. Despite the extremely smal] dimensions of 
these contacts, they are made of .020 in. thick phosphor bronze 
with mounting tails, which permit easy staking. Gold plated con- 
tacts with silver or nickel base plating are the most frequently 
used. 


The contacts on module and mother boards can be placed on 
.100 in. centers with an air gap of more than 1/64 inch, which 
would guarantee a breakdown voltage between adjacent contacts 
in excess of 1,000 volts rms. Module boards can be placed as close 
as .150 in. apart, thus permitting an extremely high density, as 
shown in Figure 2. 


Continued on p. 79 
Page 22 


by H. E. Ruehimann 


Vice President—Engineering and Production 


Elco Corporation 
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MICRO-MINIATURE 
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ro standard of QUALITY ASSURANCE by E P R. MICRO-MINIATURE precision wire 
wound resistors that are guaranteed for a shelf life of 3 years 
Available in a range of values from 1 ohm to 200 K ohms, these epoxy encapsulatec 
resistors will meet your tolerance requirements from | to .05°. within tempera 
ture parameters of —65°C. to +125°C 


Our sectet of success is the sum of many factors Take special alloy resistance 
wires as small as .0005 with thermal! coefficients from 2 ppm/ C., add our pre 
cision winding technique, our Own unique stabilization and temperature cycling 
processes, made to surpass MIL-R-93B specs, thorough inspection, a competitive price 
and... VOILA... the PIECE DE RESISTANCE 


DE astern precision resistor 


116-08 Myrtle Avenue, Richmond Hill 18, N. Y. © Virginia 9-2575 oa’ > Gm @@)0) 2m, Be oe Ret! 
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New Products of the Month 


TANDEM DESIGN P.C. BOARD RECEPTACLE [Continental Connector Corp.) 
Combines 4 Groups Of P.C. Receptacles Into Single 8” Molding 


Measuring 8.63” in length, these Series 600-7 
printed circuit connectors have a total of 140 con- 
tacts which are divided into two sets of 38 and 32 
contacts. The sets are separated’ by an integral 
center barrier in the molding. Either two or four 
\%.”" printed circuit boards can be inserted in the 
receptacle. 

The 600-7's lug terminations are staggered to 
speed wire soldering operations. High reliability 
“Bellowform” contacts are spring temper phosphor 
bronze with gold plate over silver plate. 

Two types of glass reinforced dially! phthalate 
are available for the body molding material. These 
are MIL-M-19833, type GDI-39; and MIL-M-14F, 
type SDG. 


“NO-TWIST” COMPONENT CLIPS [ Atlee Corp.) 


Single Attachment Point And Anti-Twist Feature 


integral projections on the bottom of these ‘“‘no- 
twist" component clips eliminate twisting, even 
though the units attach to the mounting surface 
at one point only. Said to meet all requirements 
for holding components against shock and vibra- 
tion, the “no-twist"’ clips’ holding power increases 
as shock and vibration increase (measured by the 
force required to remove the component). 


Manufactured from spring steel and available 
in various plates and finishes, the ‘‘no-twist’’ 
clips are available in nine component diameter 
sizes. These are part numbered 1 thru 9, and cover 
%” through 1”. Finishes available are cadmium 
dichromate (golden yellow), silver daicoat, cad- 


EXTENSION STACKING PATCH-CORD | Pomona Electronics Co., Inc.) 
Countless Applications, 10 Colors, Standard Lengths 


lJ 


The Model HB extension-stacking patch-cord 
dua! purpose item. Mode! HB shields ali hot leads 
when used as an extension cord. Endless extension 
couplings are possible with any banana plug patch- 
cord. This mode! aiso provides vertical stacking 
from any jack. 

The unit made with the finest quality materials 
available is a two-in-one tool with countless appli- 
cations. The patch-cord is available in ten colors 
and in standard lengths 

The banana plugs of the Model HB extension- 
stacking patch-cord are one piece heat treated 
beryllium copper spring. Contact resistance is less 
than 0.001 ohms per plug in standard .166” 
diameter banana jacks. Current carrying capacity 


MINIATURE PLUGS [Cannon Electric Co. | 


For Aircraft, Missile Applications 


These miniature plugs were designed to meet 
the requirements of MIL-C-26482 specification and 
Signal Corps specification SCL-6019. The units are 
MS type plugs and are offered in both the KPT and 
KSP styles 

Covering applications where vibration, moisture 
and extreme environmental conditions exist, the 
series is available in a variety of combinations to 
meet individual requirements. 

In addition, both the KPT and the KSP types are 
offered with snap-in crimp type contacts which are 
made to meet the dimensional requirements of 
specification MIL-C-26636 

The plugs were produced, primarily, for applica- 
tions in aircraft, missiles and associated ground 
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Rated at 3 amps, breakdown voltage is 2200 y 

at sea level and 500 v at 70,000 ft. (rms). 
Applications include missile and rocket groung 

support guidance equipment. 

PRICE: Contact Sales Manager 

AVAILABILITY: From Stock 

MFR: Continental Connector Corp., Electronic Diy, 
DeJur-Amsco Corp., 34-63 56th St., Dept Ep, 
Woodside 77, N. Y. 

SALES MGR: J. O’Brien, RA 1-8000; for nearest rep 
see eem p. 1557 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 690 
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mium dichromate (clear), silver, nickel, black 

matte, hot tin dip, electro tin, and natural. 
Plating over spring steel (meets MIL-S-179]9 

#4) can be cadmium, silver, zinc, tin, nickel, of 

black matte. 

PRICE: Contact Sales Offices 

AVAILABILITY: 4 to 10 days 

MFR: Atlee Corp., Atlas Division, 47 Prospect St, 
Dept EP, Woburn, Mass. 

SALES MGR: F. McAvoy, WE 3-5390; for nearest 
rep see eem p. 1529 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 816, 13C8, 1430 
Check 180 Reader Service Card 3/6] 


is 15 amps cont., 30 amps int. The cord’s WVDC és 
7500 and breakdown is 15 kv. Polyvinyl! extra 
flexible insulation is on all wires and reliable 
solder bonded connections withstand pull test in 
excess of 50 Ibs. 


PRICE: 1-24 25-49 50-99 100-249 
$1.75 ea $1.58 ea $1.50 ea $1.23@8 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Pomona Electronics Co., Inc., 1500 Ninth St, 
Dept EP, Pomona, Calif. 

SALES MGR: Cari Musarra, NA 9-9549; for nearest 
rep see eem p. 1662 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 701-705 
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support equipment. 


Featured is a polychioroprene, two-shore ins 
lator which is molded in one piece. The 
retaining end of the insulator is a high-shor 
hardness, while the wire sealing end is a low-shore 
hardness. The insulator holds the crimped com 
tacts in positive alignment and maintains a com 
tinuous seal from front to back. 


PRICE & AVAILABILITY: Contact Sales Offices 

MFR: Cannon Electric Company, 3208 Humboldt 
St., Dept EP, Los Angeles 31, Calif. 

SALES OFFICES: See eem p. 1547 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 688 
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RIGHT ANGLE PRINTED CIRCUIT CONNECTORS | Continental Connector Corp. | 
Variety Of Terminations in Contact Sizes From 4 To 38 


Terminations for these right angle printed cir- 
cuit connectors inciude solider cups, turret ter- 
minalis, wire-hole solder lugs or taper-pin termi- 
nations for solderiess wiring. Pin contacts are brass 
and stainless stee! with gold plate over silver plate. 
Precision machined socket contacts are phosphor 
bronze with gold plate over silver plate. 


A variety of molding compounds is available 
for the different series, and includes minerai-filied 
phenolic (mica) per MIL-M-14F type MFE, glass 
reinforced dially! phthalate per MiL-M-19833 type 
GDI-30, glass reinforced plaskon aikyd per MIiL- 
M-14F type MAI-60, and mineral filled melamine 
per MIL-M-14F type MME 


Series 600-70 miniature pin and socket com 
nectors (4, 8, 10, 12, 13, 22, and 28 contacts) haw 
breakdown voltages of 2500 v at sea level and 600 
v at 70,000 ft. (rms) 

Series 683 has 11, 19, 23, 32, 33, or 38 contacts. 
PRICE: Contact Sales Manager 
AVAILABILITY: From stock ; 
MFR: Continental Connector Corp., Electronics Div, 

DeJur Amsco Corp., 34-63 56th St. Dept EF, 

Woodside 77, N. Y. 

SALES MGR: J. O’Brien, RA 1-8000; for nearest FP 
see eem p. 1557 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 690 
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RIGINAL QUALITY 








® 
THIS IS -LI]" Cat. No. FT-SM-1 


Simple? No. In spite of their appearance, Sealectro “Press-Fit” Teflon* terminals represent thousands 
of hours of engineering design and research, ultra-critical inspections of materials and finished prod- 
ucts, precise workmanship, and customer services beyond that of many complex electronic assemblies. 
A Sealectro “Press-Fit” terminal is more than a component. It is a symbol of dependability. When speci- 
fying Teflon terminals, always specify the original quality—Sealectro “Press-Fit” Teflon terminals, 
and be sure ef every single one. Write for Complete catalog... 

*Reg. T.M. of E.1. DuPont de Nemours & Co., Inc. 


el] See Cleo and onty | oft 


MAKES “PRESS-FIT” TEFLON TERMINALS 


SEALECTRO CORPORATION, 139 HOYT STREET, MAMARONECK, N. Y. 
British Branch: Sealectro Corporation, Hersham Factory Estate, Lyon Road, Walton-on-Thames, Surrey, England. 
SEE ‘“‘PRESS-FIT'’ TERMINALS, “‘CONHEX'’ CONNECTORS AND THE ‘“‘SEALECTOBOARD'' AT NEW YORK IRE SHOW BOOTH 2919 


ELECTRONIC PRODUCTS Magazine Check 12 Reader Service Card 





New Products of the Month 
SUBMINIATURE RATE GYRO 


[Lear, Inc. Instrument Div. | 
Suitable For Missile Applications—6'2 Ounces 


This six and one-half ounce subminiature rate 
gyro is electrically-driven. The Series 7601 Talis- 
man greatly improves damping, reduces power 
requirements and eliminates choke. 


Maximum power consumption for the unit's 
spin motor is 1% watts total, as compared with 
between 3% and 4% watts for comparable gyros, 
the maker says. Reduced heating from this lower 
power consumption helps to promote longer gyro 
life. 


The Series 7601 operates on 26 voit, 400-cycle 
power and is available in either single, two or 
three-phase versions. it is also available with a 
motor rotation detector which is separate from 


AUTOMATIC TEMPERATURE CONTROLS [Assembly Products, Inc.| 


% 


Capable Of Maintaining Heat Within + 10°F 


Intended for panel mounting with visual signal 
indication, this series of automatic temperature 
controls is capable of maintaining heat within 
+10°F. The “‘Temp-Tendor” controls, Model 450, 
are particularly suitable for built in OEM applica- 
tions. They take up only as much panel space as 
the meter itself requires. 


Measuring only 4% inches wide, 4 inches high 
and 5% inches deep, the controls utilize a form of 
proportioning action that minimizes over-shoot of 
the set point and produces an almost fiat tem- 
perature curve. Built around locking contact meter- 
relays for simplicity and reliability, the controls 
are available in 8 standard temperature ranges, be- 


SOLID STATE ALARM MODULE [San Diego Scientific Corp.) 


Indicates Over-Limit Condition In Ground Checkout Systems 


Designed to provide reliable, stable and eco- 
nomical operation for extensive periods of time 


‘ without maintenance, this solid state alarm module 


is available in several versions. The Magne-Alarm® 
monitors over-limit conditions from low level in- 
puts such as thermocouples, strain gages, resist- 
ance thermometers and thermistors. it will indicate 
over-limit conditions in industrial processes, nu- 
clear reactor applications, rocket tests. 

Critical deviations from set limits (off-normal 
conditions) are immediately indicated, both visual- 
ly and audibly, on local and/or remote indicators. 
Facilities are provided for operating external con- 
trol devices. The limit/or limits for each input 
can be set individually, but all alarms can be re- 


MODULAR ELECTRONIC TIMER [G-V Controls Inc.| 


Small, Lightweight, Versatile 


With dimensions compatible with a micro- 
miniature relay, this modular electronic timer may 
be used either as a completely self-contained 
solid state time delay, or to operate a separate 
magnetic relay for more complex switching with 
greater load capacity. Thickness varies from %” 
up. When additional protective features such as 
transient blocking circuits or protection from 
change in timing due to variation of supply volit- 
age during the time interval are required, the 
thickness of the module increases. 

Mounting the Type 406 micro-miniature timing 
module is simplified by uniform height and width. 
All Type 406 units have built-in protection against 
damage due to the application of reverse polarity. 


VERSATILE TEMPERATURE OVEN | Bulova Watch Co., Inc., Electronics Div. | 
Precise Temperature Control for Electronic Components 


Featuring high stability, this versatile temper- 
ature oven, is in effect a “constant temperature 
cavity” for components, which meets a variety of 
requirements for precision control specifications. 
The Model BG200-4N is a device for temperature 
compensation of diodes, crystals and other elec- 
tronic circuitry and components that require stable 
temperature control. The electronic components 
and reference elements may be assembled on the 
printed board (furnished with the unit) and plugged 
directly into the cavity, thus eliminating long leads 
and soldering. 

The unit less than 4” high and about 1%” in 
diameter, is closely regulated by a hermetically 
sealed snap-action thermostat. 


the motor power leads and gyro signal leads. it 
is said, that this feature allows checking the gym 
motor’s speed without interrupting power to the 
gyro. 

Damping is entirely disassociated from the 
volumetric compensator so that changes in den. 
sity of the damping fluid with a given temperature 
does not affect damping performance. 


PRICE: $800.00 ea (in production qtys) 

AVAILABILITY: 6 months 

MFR: Lear, Inc., Instrument Div., Box 688, Dept 
EP, Grand Rapids, Michigan 

SALES MGR: R. W. Richardson, GL 1-1542 
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tween 300° and 2500°F. Special ranges are also 
available. 

The Temp-Tendor periodically samples the signal 
from the heat source, usually at the rate of 6 times 
a minute. The rate of interruption can be field 
adjusted; speeding up gives more precise control, 


PRICE: $185.00 (standard automatic with single 
high set-point); AVAILABILITY: From stock 

MFR: Assembly Products, Inc., 75 Wilson Mills Rd. 
Dept EP, Chesteriand, Ohio 

SALES OFFICES: See eem p. 1528 (1960-61 Ed) 

OTHER PRODUCTS: See eem p. 840 
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set from a single line. Since individual alarm cir- 
cuits are used for each input, the inputs are inde 
pendent of each other. 


The system is designed to provide an indication 
of component failure or abnormal operation which 
might be induced by open input circuits, high 
line voltage transients, high ambient temperatures 
and power failure, etc. 

PRICE: $125.00 to $200.00 per channel 
AVAILABILITY: 30 days 
MFR: San Diego Scientific Corp., 

Dr., Dept EP, San Diego 10, Calif. 

SALES MGR: J. W. Bodnar, AC 3-7156 
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Timing of 0.1 to 60 seconds are factory set; 
operating voltage is 24 to 30 vdc; operating am- 
bient —55° to 100°C; vibration 20g to 2000 cps; 
shock 50g 1lms. 

PRICE: $100.00 to $135.00 (1-4), $75.00 to $101.25 

(250 up) depends on features 
AVAILABILITY: 30 to 75 days 
MFR: G-V Controls Inc., Okner Pkwy., Dept EP, Liv- 

ingston, N. J. 

SALES MGR: R. F. Stockton, WY 2-6200; for near- 
est rep see eem p. 1591 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1237 
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Among the variables available are temperature 
settings from 25 to 100°C +3°; voltages from 6 to 
117 ac or dc, 60 or 400 cycles; and heater power 
requirements of from 5 to 20 watts depending on 
warm-up time required and ambient temperature. 
Ambient temperature range is —55° to 95°C. 
PRICE: $15.00 ea (10-25 units) 

AVAILABILITY: 3 to 4 weeks 
MFR: Bulova Watch Co., Inc., Electr. Div., 40-01 

61st St., Dept EP, Woodside 77, N. Y. 

SALES MGR: J. D. Harlin, NE 9-5700, for nearest 
rep see eem pp. 1543, 1544 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 731 
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The move to Oak Stock Switches wins Design Time 


One of our 124 different stock switches may be 
just what you need to put your prototype on 
the production line. The model you choose is 
available for 48-hour delivery, in quantities up 
to 249. What’s more . . . most types and sizes 
are available from OAK only—fully assembled 
or as sub-assemblies. 

And remember—if you can’t find an OAK 


Stock Switch to suit your needs, OAK’S crea- 
tive engineering staff will quickly modify an 
existing unit or develop a new one to meet 
your exact specifications. 

Learn how OAK Stock Switches will save 
you time. Contact your nearest OAK repre- 
sentative or send for Catalog 399 showing 
complete stock line and prices. 


Creative Engineering * Quality Components 


OAK MANUFACTURING CO. 


CRYSTAL LAKE, 


ILLINOIS 


telephone: Crystal Lake, 459-5000 


OAK ELECTRONICS CORPORATION, (Subsidiary) Culver City, California 


ROTARY AND PUSHBUTTON SWITCHES 
CHOPPERS 


APPLIANCE CONTROLS 


ELECTRONIC PRODUCTS Magazine 
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New Products of the Month 
CRYSTAL DETECTOR MOUNTS [American Electronic Labs., Inc.| 


For Types 1N369, 1N358A And 1N630 


Accommodating video detector crystals of the 
tripolar type 1N369, IN358A and 1N630 (high temp.), 
these crystal detector mounts operate from 1 to 12 
kmc. They exhibit tangential sensitivities better 
than —48 dbm over most of this range. Tangential 
sensitivity is measured on the Model CNB301A 
using 20 microamps of crystal bias and a test am- 
plifier set for a 2 mc video bandwidth. 


Model CNB301A has no dc return while Model 
CNB304A has a dc return. Both models are avail- 
able with type N male, TNC male and miniature 
female R-F input connectors and BNC, TNC and 
miniature female output connectors. However, 
similar mounts can be supplied, on special order, 


VARIABLE TAPPED DELAY LINE [Dresser Electronics, HST Div.} 


DELAY 


MINIATURE GEARED DIAL [Theta Instrument Corp. | 
Drives Loads Of High Torque Without Backlash—36:1 Ratio 


ANGLE DRIVES 


Negligible Reflections From Unused Portion 

This variable tapped delay line is offered in two 
Models, the VDLT-2221 for 500 ohm impedance 
+5%, the VDLT-2224 for 1000 ohm impedance 
+5%. When this delay line is terminated in its 
characteristic impedance, it can be terminated at 
any one of the intermediate time delays with 
negligible reflections from the unused portion of 
the delay line. If the full 10 uwsec of delay time is 
used, this delay line then becomes an ordinary 
tapped delay line with 9 taps 1 usec apart. All or 
any one of the taps may be used with proper load 
termination impedance. 

Case dimensions of the unit are 4.275” in length, 


LIN E § [Beckman Instrs., Inc., Helipot Div. | 


with other type connectors. 

Recommended bias with the 1N369 is 20 mj. 
croamps. No dc return is required when the mount 
is used with the 1N369, as it is incorporated in 
this crystal. 

PRICE: $25.00 (less dc return), $30.00 (with) 

AVAILABILITY: From stock 

MFR: American Electronic Labs., Inc., 121 North 
7th St., Dept EP, Phila. 6, Penna. 

SALES MGR: R. D. Freedman, WA 5-8780; for near- 
est rep see eem p. 1523 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1007 
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2.6” in width and 2.95” in height. Some other 
specifications of both models include: input rise 
time 0.15 usec; output rise time 0.4 usec; total de- 
lay time 10 usec +5%, distortion 10% maximum; 
attenuation 1db maximum; and temperature range 
—10°C to 85°C. 

PRICE: $195.00 

AVAILABILITY: Contact Mfr. below 


MFR: Dresser Electronics, HST Div., Pacific Com- 
ponents Facility, 18151 Napa St., Dept EP, 
Northridge, Calif. 
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All Metal, 2” Diameter—1 to 0.1 .sec Delay Provided 


Delay times of one microsecond to 0.1 micro- 
second are provided, with rise times less than 10% 
of total delay time, in the 8810 Series delay lines. 
The Helidel® is a full line of 2” diameter all-metal 
delay lines. 

The delay lines are continuously variable, dis- 
tributed constant units that afford precise selec- 
tion of extremely short time intervals with linearity 
and resolution so fine that available methods of 
measurement seem gross in comparison, the maker 
states. 

All models have an ambient temperature range 
of —55°C to 80°C and a life expectancy of one mil- 
lion or more shaft revolutions. Delay is adjustable 
to hundredths of a millimicrosecond, resolution 


Mini-Dial is pushed over any shaft which extends 
from a panel. Its spring-loaded collet (available to 
fit all shaft diameters) grabs the shaft and it may 
then be tightened. 


Featuring a high degree of set-ability, the com- 
pletely geared Mini-Dial is used as a mechanical 
gain device for potentiometers, autotransformers, 
tuning coils, etc. It is also used as an angular 
positioner for synchros and resolvers. A vernier 
knob is geared 36:1 with respect to the output shaft 
to attain precise settings. For rapid turning, another 
knob is geared 1:1. Positive internal locking pre- 
vents movement of the output shaft due to jarring 
or vibration. 


[F. W. Stewart Corporation | 


Static Torque Capacity 25 Lb/Inches—Backlash 

The 9056 HF (T-Drive) and the 9056-119 (Right 
Angle Drive) are claimed by the maker to offer ad- 
vantages not found in previous angle drives which 
have been designed for a specific purpose. 


The units are provided’ with 4%” diameter shafts 
cut to a \,” flat to provide a stronger attachment 
for your coupling ends. Primarily used with flexible 
shafting, these adapters allow for a variety of uses 
far wider than being used in conjunction with 
flexible shafting alone. These various uses will be 
readily apparent as the angle drives are reviewed 
in regard to new projects and as replacements for 
angle drives now being used, the maker says. 


The drives are constructed of aluminum alloy 


to 0.01% and better. 


Essentially, the construction of all Helidel delay 
lines can be compared to a coaxial delay cable 
wound in a tight helix. This design permits an 
electrical contact with an inner conductor, a con- 
tact which can be readily moved along the delay 
line by a shaft input. 

PRICE: $125.00 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Beckman Instrs., Inc., Helipot Div., 2500 Ful- 
lerton Rd., Dept EP, Fullerton, Cal. 

SALES MGR: Karli Heller, OW 7-1771; for nearest 
rep see eem p. 1535 (1960-61 Ed.) 
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Scales may be chosen with markings of 0° to 
360°, +180°, 0 to 100, or 0 to 6400 mils. Rotation 
is from O° to 360° continuous clockwise or 
counterclockwise. Graduations include 180 di- 
visions on angular scales, 200 divisions on 0-100 
scales, and 128 divisions on mil scales. Graduation 
accuracy is 12 minutes of arc. 


PRICE $50.00; AVAILABILITY: From stock 

MFR: Theta Instrument Corp., 520 Victor St., Dept 
EP, Saddie Brook, N. J. 

SALES MGR: S. Handelman, HU 7-3508; for near 
est rep see eem p. 1701 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 966 
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housing, steel gears and utilize oilite bearings. 
They have an ultimate static torque capacity of 
25 Ib inches with a backlash of 6°. Furnished in 
gear ratio of 1:1, 1:2 and 2:1 (other ratios avail- 
able), they weigh 4 oz. and 3% oz. respectively. 
PRICE: $5.10 to $8.00 

AVAILABILITY: From stock 


MFR: F. W. Stewart Corp., 4311 Ravenswood Ave, 
Dept EP, Chicago 13, Ill. 


SALES MGR: L. Grant, GR 2-6600; for nearest rep 
see eem p. 1693 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1073 
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POV 328 = ™ 


this is the 


actual size of the 


NEW, COMPACT, 
PROGRAMMABLE, 
HALF-RACK, 
“REGATRAN 
POWER 
SUPPLIES... 


with continuously variable 
current limiter... 


These new Regatrans are sparing only of 

space... delivering super-regulated, virtually 
ripple-free d-c power with the instant start-up 
and very high reliability of solid-state circuitry 
... and offering a group of features 

hitherto unprecedented in d-c power supplies 

of this size. 


REGULATION, LINE OR LOAD, 0.1% OR 0.01 V 





oc , 
MODEL OuTPUT ; 
NUMBER 





TR212A 0-100 MA 
TRO1S-1 0-1 AMP 
TRO36-0.2 0-36 0-200 MA 











For a closer look, ask your local Electronic 

Measurements representative for a copy 

of Specification Sheet 5000. . . or write direct. 
SEE IT AT IRE BOOTHS 2227-2229 
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Am MEASUREMENTS 
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®Reg. U.S. Pot. Off. Patents Issued and Pending. 
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“HEATER-FREEZER’— Power from two flashlight 
batteries can freeze water by means of a new thermoelectric 
device—but that’s only half the story. 

When a switch reverses current flow, the device becomes 

a heater and in a few seconds the ice disappears 


in a wisp of steam. 


Critical components can be spot cooled with this 
tiny thermoelectric unit to boost reliability as 
much as five times. The developers have already 
built a prototype three-stage cascaded unit that 
cools to —100°F. It is designed to cool an ex- 
perimental infrared detector. Only two amperes 
of current at a low voltage are needed to drive 
this three-stage cooler. 


Thermoelectric coolers also heat up when the 
direction of current is reversed. This property 
might conceivably be used to hold some equip- 
ment at its optimum operating temperature. The 
developers claim they are building a thermoelec- 
tric heat-control oven that will hold to an even 
70°F while the surrounding temperature fluctu- 
ates between -—40°F and 180°F. It will use less 
power than an auto headlight. 


ELECTRONIC PRODUCTS Magazine 
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Spot coolers like this one and competitive prod- 
ucts now on the market are best suited to small 
jobs. Their efficiency is low and does not increase 
with size. In contrast, the conventional compres- 
sor-driven cooler gains sharply in efficiency with 
size. For example, the large airconditioning units 
that cool big computers operate at over 80 per- 
cent efficiency. This means that as soon as cool- 
ing needs reach a certain point, the conventional 
cooler is more practical than a thermoelectric de- 
vice. However, research in thermoelectric materi- 
als is slowly raising this break-even point. 


Price & Availability: Contact Sales Offices below 
Mfr: Hughes Aircraft Company, Florence Ave. & 
Teale Street, Dept. EP, Culver City, Calif. 
Sales Offices: See eem p. 1609 (1960-61 Ed.) 

Other Products: See eem pp. 1320-1327 
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New Products of the Mont 
PRECISION MECHANICAL DIFFERENTIAL [Bowmar Instrument Corp.) 


For Servo Applications, Computing Equipment 

Designed for loads up to 75 inch-ounces and 
speeds to 3500 rpm, this precision mechanical 
differential is suited for use in servo systems and 
for integrating mathematica! functions in comput- 
ing equipment. 

The Model X-1943 employs super precision bevel 
gearing and backlash is held to 1% minutes with a 
-5 inch-ounce checking load. However, starting 
torque is kept to a relatively low value of .1 inch- 
ounce. The precision bevel gears are axially adjust- 
ed during selective assembly and testing, so that 
backlash and other operating characteristics are 
held to very close tolerances in large or small pro- 
duction quantities. 

Various operating configurations are made pos- 


Will Hold At Temperatures Up To 300°C 


Available in sizes .060” x .200” and .120” x .200”, 
these self-sticking miniature-size serial number 
markers stay affixed at temperatures up to 300°C. 
Special materials developed especially for the 
markers stick-at-a-touch to the component body. 

In addition to serial numbers, markers are print- 
ed with special information, such as component 
value, JETEC Type, polarity symbol, manufacturers 
trademark, date code or any combination of these. 
Pressure-sensitive markers with the ElA-specified 
color striping, for resistors and other components, 
can also be ordered on pressure-sensitive mark- 
ers. These markers have standard .030” stripe and 
spacing or standard .015” stripe and spacing. They 
may include the manufacturers code and polarity 


CABINET FLUSHING FANS [Rotron Manufacturing Co., Inc.| 


Dual Fans—Require Only 514” 


The Twinpax, cabinet flushing fans offer many 
advantages, among which are: large air delivery, 
directed air flow, low noise level, minimum ver- 
tical space requirements and high efficiency fil- 
tering. Dead spots and eddying is reduced to a 
minimum. The fans are noise insulated from the 
housing by the use of acoustical material. R-F 
noise filters are also provided as shown in the 
illustration. 


Cleaning of the incoming air is accomplished 
by the use of an impingment type washable filter. 
This filter is readily accessible from the front. 
The entire cooling assembly occupies only 5%” 
of vertical space within the rack. 


AIR-TO-AIR COMPUTER COOLING UNIT [The Cosmodyne Corp.) 
Uses Outside Environment As Heat Sink Without Air 


A “sealed environment” unit, this computer 
cooling unit brings air from the computer through 
sealed passages. Here it comes into thermal con- 
tact with ambient air drawn through the other side 
of the exchanger and is cooled without mixing with 
the outside air. The sealed environment air is then 
returned to the computer. 


The cooling unit contains an aluminum, plate- 
fin, counterfiow, air-to-air heat exchanger, two 
axial-flow fans and a temperature control system 
(consisting of a sensor and relay). 


The temperature system cycles the ambient-air 
fan to maintain the controlled temperature in the 


[Kooltronic Fan Co.) 


Effectively Cools Components Toward Front Of 


KP701 ventilating unit delivers 350 cfm of filtered 
air from twin blowers. The 19” rack-mounting pack- 
age takes up only 7” of panel space. Discharge is 
said to be very broad, from vertical to 40° toward 
the front. Air discharge from the top of the unit 
over almost its entire depth (8%”) is said to give 
more effective cooling of hot tubes and printed 
circuit cards toward the front of a chassis. 

Powered by a ball bearing permanent split ca- 
pacitor motor with low temperature rise, further in- 
surance of cool operation under continuous duty 
is secured by a feature of internal construction 
which moves some of the blower air over the 


Vertical Rack Space 


sible as a result of the differential’s hollow shaft 
construction. This flexibility makes the unit valy 
able as a breadboarding or prototype component 
as well as for production applications. 

All parts are stainless steel and conform tp 
applicable mil specifications. The X-1943 can be 
supplied in a wide range of end gear ratios. 
PRICE & AVAILABILITY: Contact Sales Mer. below 
MFR: Bowmar Instrument Corp., 8000 Bluffton Rd, 

Dept EP, Fort Wayne, Indiana 
SALES MGR: G. F. McCarthy, HU 2-1750; for near. 

est rep see eem p. 1540 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1345 
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SELF-STICKING MINIATURE NUMBER MARKERS [W. H. Brady Co.] 


symbol if required. 

Many materials are available for the markers. 
The choice depends on the physical characteris- 
tics of the material as applied to the component. 
Material thicknesses range from .001” to .004”. Sam- 
ples available on request. 

PRICE & AVAILABILITY: Contact Sales Offices be- 
low 

AVAILABILITY: From stock 

MFR: W. H. Brady Co., 727 West Glendale Ave, 

Dept EP, Milwaukee 9, Wisconsin 
SALES OFFICES: See eem p. 1541 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1480 
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These twin fans produce 450 cfm free delivery 
or 400 cfm at 0.1” wg static pressure. Operation 
is from either 208 vac 60cps 3 ¢ or 115 vac 60cps 
1 » power. The unit comes completely wired, ready 
for installation. 


PRICE & AVAILABILITY: Contact Sales Offices be- 
low 


MFR: Rotron Manufacturing Co., 
Woodstock, N. Y 


SALES OFFICES: See eem p. 1676 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 784, 785 
Check 197 Reader Service Card 
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sealed environment. The unit is mounted under @ 
drop-proof cover, and in service is attached to the 
side of the computer. 

The rated cooling capacity is 1.3 kw. Over-all di- 
mensions, including the outside cover are: 35.9 x 
11.9 x 6.8 inches. 

PRICE: $2000.00 
AVAILABILITY: 6 weeks 


MFR: The Cosmodyne Corp. 12833 Simms Ave. 
Dept EP, Hawthorne, Calif. 

SALES MGR: A. B. Seed, OS 9-1461; 
rep see eem p. 1559 (1960-61 Ed.) 
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Chassis 


motor windings and bearings. The motor is rated at 
1.3 amps. A %” permanent, cleanable filter is 
standard. 

The duct system is laid out in 1%” modules, com 
forming to standard spacing of panels and chassis. 
PRICE: $75.00 
AVAILABILITY: From stock 
MFR: Kooltronic Fan Co., P.O. Box 504, Dept EP, 

Princeton, N. J. 

SALES MGR: R. Lyman, SW 9-1466; for nearest rep 
see eem p. 1623 (1960-61 Ed.) 
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Never wurwuucee PHASE ANGLE 
industries, inc. AND RATIO 
INSTRUMENTS 


PHASE FOR DIRECT READING OF.. 
mae = Phase angle 
ANGLE x. eo = 2 # In-phase voltage 


® Quadrature voltage 
= Fundamental voltage 


VOLTMETER = | Fundame 
a ; » a 
MODEL VM-202 oo > qy @ Uae! Mus 


A unique, multi-functional instrument that combines in one com- rear connectors, built-in reference channel isolation, built-in signal 
pact package a phase-sensitive voltmeter, AC vacuum tube voltmeter, isolation for balanced or single-ended inputs, panel finishes to user 
phase meter and phase-sensitive null detector. Permits simple +“ specifications, Plug-in modules for reference isolation, signal sum- 
ratory or production line measurement of total, fundamental, ming and signal bridging available as optional accessories. 
phase and quadrature voltage components; phase-sensitive wwe a MODEL VM-233 PORTABLE TRANSISTORIZED VOLTMETER. 
of in-phase or quadrature components; direct dial reading of phase All features of VM-202 in an all-transistor, ruggedized, low power 
angle without ambiguity. Characteristics include high input im- unit for general field use and other applications where small size 
pedance, high sensitivity and wide voltage range. Optional parallel and light weight are essential. 

ihe aa ae By ge hes ra Bah ee NES PHS 


These specifications describe ‘the Model VM- 202 Phase Angle Vettmater only. The wide range of available standard and 
4 S P EC | F | CATIO N S custom models are shown on this page. Detailed specifications for other models will be supplied promptly on request. 





H NULLING SENSITIVITY 5 microvolts VOLTAGE RANGE 1 mv. to 300V, in 12 ranges 
{ HARMONIC REJECTION 55 db (with filters) » VOLTAGE ACCURACY +2% of f.s. 
j mae 508, en er : Pan pan ig of f.s. degrees 
— PHASE ANGLE DIAL 4 scales, 90° (elec.) apart 9} signal FREQUENCY 1 freq., 30 cps-10 ke. 
=» POWER 60 watts, 115V, 60-400 cps. 8 INPUT IMPEDANCE ‘ .10 megohms 
§ DIMENSION 5¥%4" h. x 19” w.x 77%" d. |) REFERENCE INPUT 100,000 ohms, 0.25V min. 
= MOUNTING bench or — < OVERLOAD 5:1 
Bees MORE W RTE RELS RIDIINDL WEI RT BIR CARE Care IL RET, LN EPO EAI IOE LL RR IOG LN WRT 
BROADBAND VOLTMETER, MOD- 
7 : ; EL VM-301. For laboratory and MODEL VM-230B TRANSISTORIZED 
ay _ ~~ other applications where a wide range , VOLTMETER 
MODEL i “on™ of signal frequencies must be instru- Miniature, ruggedized 
VM-204 = mented with highest accuracy. Ac- version of VM-202 for 
= commodates signals from 10 cps to modular inclusion in 
THREE-FREQUENCY VOLTMETER. For use | 100 ke. Phase shift accuracy 0.2° ground support and sim- 
where signals of known frequencies are en- absolute, 0.01° with special tech- 5 RAE ilar systems requiring 
countered repeatedly. Similar to VM-202, but | ques, uniform over full 360°. Phase small size and depend- 
accommodates any three pre-specified signal shift can be read while sweeping | able performance in se- 
frequencies, typically 400, 800 and 1000 cps. frequency in full decade steps. Plug- vere environments. Range down to 300 micro- 
Choice of frequencies from 60 to 4500 cps in in rejection filters eliminate harmonic volts on a ial order. Input impedance | ! 
standard models; to 10 ke on special order. effects. Null indications are insensi- megohm direct; 120h, 0.5 meg. at 400 cps with 
Panel size and configuration as VM-202, but 2” | tive to changes in signal level. Rack isolation transformer. Frequency response 20 
deeper case. or bench mount. cps to 20 kc as VTVM. 


AC -to- DC Transistorized, phase sensitive AC-to-DC converter features high linearity and sensitivity, flat 
0 sips . . y 

CONVERTER frequency response, high output. Single- or double-ended output proportional to total, funda- 
0 E mental, in-phase or quadrature components. Compact modular, plug-in configuration readily 

MODEL PSC-410 integrates with ground or airborne instrument systems. 


sonst 
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oe @ meet all range, accuracy and cost requirements 


; t e e = 4 ry @ t Rack and portable bench models, deviation, 


Pe J binary, automatic stepping types and ratio 


‘ Precision inductive AC voltage dividers to 


RATIO BOXES 


URED: % standards. Maintain rated accuracy over speci- 
fied frequency range; feature in-line readout, 
high input and low series impedance. 

CVR550 COMPLEX VOLTAGE RATIOMETER 
Provides direct reading of in-phase transforma- 
tion ratio to 0.0001% with phase angles to 0.2 
radians, unaffected by quadrature. Combines 
ratio box and phase angle voltmeter in a single 


ve . efficie it. For signals at any three frequen- 
Table shows range of available characteristics. Specific conbanelin of as ao “tee z 3000 ep y e q 
characteristics differ with particular models and will be quoted on request. cies Irom o cps. 


RATIO BOX © SPECIFICATIONS 


Ratio Range —0.111111 to Input Volts 0.35f to 1.0f 
+1.111111 (350V max.) 

Frequency Range 25 cps to 10 kc Series Z 3.5 to 7.5 ohms 

Accuracy from 10 ppm to ' Resonant Frequency 400 cps to 10 kc. 
1 ppm " Size (typical) aug" hx 19” w. x 
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me z 300 k to 1.0 meg 
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Write or call for literature or quotations on your requirements 
NORTH ATLANTIC INDUSTRIES, INC. 


TERMINAL DRIVE, PLAINVIEW, L.I., N. Y. © OVerbrook 1-8600 INSTRUMENTATION AND CONTROL SYSTEMS 
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PROBLEMS 
and SOLUTIONS 


from Que Readers 


NEW PROBLEMS 


SOLID STATE POWER SUPPLY (No. 180) | am in need of a 
solid state power supply, or design, which will give me an 
output of 110-120 VAC @ 60 cycles with 12 VDC input. The 
output rating of the unit should be in the order of 3000 to 3500 
watts. The application of the output of this unit will be to drive 
transmitters, lights, fans, etc., aboard a sailing vessel. 


SPECIAL INPUT TRANSFORMER (No. 181) We would like to 
obtain an input transformer having the same general charac- 
teristics as the UTC LS14X, except that the frequency re- 
sponse should be flat between 7.5 and 1000 cps. Th primary 
impedance should be 10 ohms and the secondary impedance 
should be about 50,000 ohms. Is this obtainable anywhere 
as a standard unit? We prefer not to resort to a special design 
and prohibitive cost. 


MV TO MA TRANSDUCER (No. 182) We need a solid state 
transducer for converting a 0-50 mv signal to a 0-20 ma signal 
that is independent of output circuit impedance from 0-2500 
ohms. 


ONE HOUR COUNT-DOWN DEVICE (No. 183) Our TV Station 
is seeking information on a one hour count-down. The equip- 
ment would be mounted on the cameras with “Call-Outs” that 
could be read at approximately fifteen feet. It would be re- 
quired to indicate minutes and seconds remaining in a select- 
able time interval. It should be controllable at a remote point 
such as the director’s position in the control room. 


SOLUTIONS TO PREVIOUS PROBLEMS 


SIMULTANEOUS GAIN CONTROL OF MANY AMPLIFIERS 
(No. 166) I have a multi-channel system~ containing many 
transistor amplifiers. I wish to change the gain of all ph 
simultaneously by the same amount—same number of db 
change in gain in each amplifier. There are too many amplifi- 
ers to use mechanically ganged potentiometers to control the 
gain. Therefore, I wish to ound the gain of all pe by 
means of voltage. A change in a d-c voltage level which is fed 
to each amplifier should change its gain. There are various 
circuits in which the gain is a function of a d-c control volt- 
age but I need a circuit in which the characteristics are uni- 
form enough, or one in which the control is linear, so that all 
amplifiers will change gain by the same amount. 


SOLUTION D: The problem statement does not specify band 
width or frequency, but the following circuit can be used for 
audio or higher frequency if the band width is not too great. 
The Bode diagram is also shown: 





Problems in design, engineering, and procure- 
ment are solved through the interchange of 
ideas from our readers, in this column. To 
participate, submit your problem, or solution 
to a published problem, to the Editor. See 
book award notice below. 


As the inductor is changed, the break point will move from 
frequency a to b and the gain will change from c to d. 


J. M. Graham, P.E., 
Inst. & Control Div., Cleveland Pneumatic Industries, Inc. 
Grand Rapids, Mich. 


SOLUTION E: If it is necessary to keep the change gain of all 
channels very close to the same amount, only two methods 
seem possible. One is to use negative feedback amplifiers 
with enough feedback so that the gain is controlled only by 
the feedback circuit and is independent of all other factors 
such as transistor characteristics. Incorporate in the feedback 
circuit a resistor or other element whose value may be con- 
trolled by an external voltage. But this poses the problem of 
finding such an element different samples of which have uni- 
form characteristics within the degree of uniformity required. 
A second solution which would probably be easier in the 
final analysis is to use a single amplifier for all channels by 
use of a time sharing system. Each channel is sampled in turn 
and the sample connected to the amplifier. At the amplifier 
output the signals are redistributed to the respective channels. 
The sampling rate must be at least twice the highest fre- 
quency it is desired to transmit. If the sampling rate is low 
enough, a rotating mechanical switch could be used. At higher 
sampling rates such as required for audio signals, diode logic 
may be used. For a O to 10,000 cycle bandwidth a sampling 
rate of 25,000 pér second should be adequate. To regain the 
audio signal a low pass filter is of course required in each out- 
put channel. This eliminates sampling frequency and its har- 
monics and transmits the desired signal. 
G. W. Pentico, P.E., 
Westville, New Hampshire 


PIEZOELECTRIC ACCELEROMETER (No. 168) We would like 
to obtain piezoelectric accelerometers for incorporation into vi- 
bration measuring and analysis equipment. Frequency range 4 to 
440 cps, desired crystal capacitance 3,000 mmf minimum, and 
output voltage 1 volt per “G”. Vibration displacement range 
0-.025” throughout above frequency range. 

It is desired to obtain full scale meter reading at .0005" 
peak-to-peak at 4 cps, which makes the above specifications 
almost mandatory for stable operation. 


SOLUTION B: We manufacture piezoelectric accelerometers 
which should help solve this problem. One of our models has 
a sensitivity of 1 volt per g, capacity of 3000 micromicrofa- 
rad, and a resonant frequency of 4500 cps. 

With specially designed instrumentation it is possible to 
measure without signal processing levels lower than 
0.00005g or 0.00006 inches peak to peak at 4 cps. 


F. Schloss, Wilcoxon Research, 
Bethesda, Md. 


Continued on p. 63 





TECHNICAL BOOK AWARDS FOR 
OUTSTANDING PROBLEMS & SOLUTIONS 


Two hooks, from the John F. Rider catalog, are award- 
ed monthly to ELECTRONIC PRODUCTS Magazine 
readers—one for the most interesting problem, the other 
for the best solution of the month. All decisions final; 
duplicate prizes in case of ties. 


FEBRUARY AWARD WINNERS 
SOLUTION TO PROBLEM 168: J. M. Graham, Cleveland 
Pneumatic Industries, Grand Rapids, Mich. 
PROBLEM 179: E: Krehbiel, Molex Products Co., Brook- 
field, Il. 
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4 servicing Without Soldering 
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The new NLS 481A digital voltmeter features both plug-in stepping switches and a snap-out readout that virtually eliminate use of 
TO 


a solder gun or other tools in servicing. Note the “finger-cont 


Applications include production testing, instrument 
calibration, laboratory testing, receiving inspection. 


The 481A features the basic wed of the NLS 


481, today’s most widely used digital voltmeter. 


ELECTRONIC PRODUCTS Magazine 


leverage bars for easy switch removal. 


Announcing the NLS Low-Cost 
481A Digital Voltmeter 


Here is the time-proved 481 with new features to permit replacement 
of all stepping switches and decade resistors in minutes instead of 
days. Plug-in stepping switch assemblies in the 481A also allow 
troubleshooting by the substitution method. Like the thousands of 
481s in use, the new 481A features +0.01% accuracy and completely 
automatic operation at low cost. It measures DC voltage from +0.001 
to +999.9; AC or low-level DC with plug-in accessories. Input imped- 
ance is 10 megs... balancing time is 1 second, average... internal 
standard cell verifies calibration. 


Although the 481A features exclusive plug-in stepping switches pre- 
viously found only on higher cost NLS digital voltmeters, it sells for 
only $1,525, complete. Delivery is from stock — 15 days if stocks are 
temporarily depleted. NLS will continue to manufacture the 481 in 
volume for customers who have standardized on this instrument or 
where initial price is more important than the long-term savings in 
servicing offered by the 481A. 


A statement of policy: The 481 A is not a “pie-in-the-sky” instrument 
or prototype. It has long since undergone complete testing and is now 
in volume production to assure you prompt delivery of a fully-tested, 
quality instrument. 


Call your NLS regional office or sales representatives for a demonstra- 
tion of the 481A, 481 or any digital measuring instrument. If you 
prefer, please contact NLS for additional information. 


See the new NLS 481A at IRE, Booth 3041-42. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR, CALIFORNIA 


Check 16 Reader Service Card 











New Products of the Month 


MINIATURE DC BLOWER [Globe Industries, Inc. } 
3.5 Ounce Unit Moves 10 CFM Of Air 


Measuring 1% inches in diameter and 2% inches 
in length, this tube axial blower is typically used 
to spot cool critical circuit components. It operates 
from 27 vdc, with lower voltage winding available 
on its motor. The unit can move 10 cfm of air 
against a back pressure of 0.3 inches H,0. 

The motor which powers the blower is a perma- 
nent magnet type. This Model VS dc motor has 
double shielded life-lubricated ball bearings. Spe- 
cial lubricants can be provided if required. The 
motor’s shaft is No. 420 stainless steel through- 
hardened to Rc 45-50. Armature inertia is 1.32 gm 
cm? of the motor alone. 


Called “‘moto-mite”’ the tiny motor is constructed 


ENVIRONMENTAL UNUT [Cincinnati Sub Zero Products| 


eem File System. S 


Cee 26° 


of an aluminum housing with steel poles cast in, 
and armature magnet wire which is Formvar or 
Teflon insulated. Molded brush holder has high 
mechanical and dielectric strength. 

PRICE: Contact Sales Manager below 
AVAILABILITY: 4-6 weeks 


MFR: Globe Industries, Inc., 1784 Stanley Ave, 
Dept EP, Dayton 4, Ohio 


SALES MGR: Y. Holt, BA 2-3740; for nearest rep 
see eem p. 1598 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1067 


Check 200 Reader Service Card 3/6] 


[ } 3 Cubic Foot Chamber Tests Humidity, Temperature, Altitude 
r } 


This 3 cubic foot environmental testing cham- 
ber, Model HASU-100-3-HC, measures 18” x 18” x 
18”. The interior of the chamber is unobstructed, 
and equipped with a recessed fin coil evaporator, 
adjustable shelves, pressurized amphenol fittings, 
and interior illumination. The door of the chamber 
contains a one foot square frost-free multipane 
window which is especially designed to withstand 
thermal shock and altitude testing. 


The humidity testing range of the chamber is 
from 20% to 95% +5% at temperatures between 
35°F and 200°F. 


Temperatures from —100°F to 500°F accurately 
controlled to +2°F provide a thermal capacity of 


HIGH TEMPERATURE AGING OVEN [The Electric Hotpack Co., Inc.) 


1200 BTu/hr at —100°F. Pulldown from ambient 
to —100°F is accomplished in 60 minutes. Warmup 
to 500°F is also accomplished in 60 minutes. 


A 100,000 ft. altitude is attained in 30 minutes 
and an altitude of 150,000 in 60 min. 


PRICE: Contact Sales Manager below 
AVAILABILITY: 6 weeks 


MFR: Cincinnati Sub Zero Products, 3932 Reading 
Rd., Dept EP, Cincinnati 29, Ohio 


SALES MGR: L. Doherty, PL 1-8810; for nearest 
rep see eem p. 1552 (1960-61 Ed.) 


Check 201 Reader Service Card 3/6] 


Ages Components At 350°C (660°F) Under Inert Gas Atmospheres 


Four models with chamber capacities to 30 cubic 
feet are included in the 1290 oven series. Cham- 
bers are polished, 18-8 stainless steel with specially 
designed perforated side walis and stainless steel 
shelving. A high velocity blower motor provides 
positive, uniform heated air convection. 


Controls are located in a central recessed pan- 
el which has a sturdy plexiglass cover. A selector 
provides iow, medium, and high heat ranges, and 
an adjustable thermostat allows precise tempera- 
ture selection with a sensitivity of +0.5°C. 


Ovens are equipped with fittings for the introduc- 
tion and exhaust of inert gas atmospheres. The 
cabinet is made of heavy gauge steel, treated for 


BANDPASS FILTER [Dytronics Co.] 


3KC To 400KC—Filter Dial Accurate To + 1% At All Frequencies 


Model 718 is a narrow band-pass filter covering 
the frequency range from 3kc to 400 kc. Unique 
filter design produces exceptional dynamic range 
and a high degree of harmonic rejection. 





The bandwidth is dependent upon the frequency 
of operation but has an average value of about 
+2.5% to the 3 db down points and +3.86% to 
the 6 db down points. The harmonic rejection 
averages about —65 db for 2f, and %4f, and about 
—70 db for 3f, and 1/3f». 





A panel selector can select input impedance 
values of 135 ohms, 600 ohms, or 100,000 ohms. 


TERMINAL BLOCK CONNECTOR [Camblock Corp.) 
Self Locking Cam Action Requires Only “4 Turn 

Eliminating screws, lugs, solder joints, spring- 
loaded contacts, and the like, these terminal 
block connectors are said to reduce wiring time 
and make maintenance easier. Available in 2 to 
20 connector stations, the blocks come in 15 
(Mode! CB15), 20 (Model CB20), or 30 (Model 
CB30) ampere ratings. Each connector will accept 
wire sizes from #12 to #30 gauge. The connectors 
are described as a reverse rotary V-cam inside a 
rectangular busbar. 

Camblock connectors meet or exceed MIL-T- 
16784A specifications for temperature rise, di- 
electric strength and vibration resistance, and in 


rust prevention, and finished with a _ baked-on 
enamel. All seams are welded. The ovens measure 
33” to 54” wide, 27” to 39” deep, and 65” to 87” 
high. All models are available with optional con- 
trolling-recording thermostats and viewing win- 
dows. A four-inch blanket of pre-compressed, high 
temperature insulation surrounds the chamber. 
PRICE: Model 1291: $850.00 

AVAILABILITY: 30-45 days 

MFR: The Electric Hotpack Co., Inc., Cottman 

Ave. at Melrose St., Dept EP, Phila. 35, Pa. 


SALES OFFICES: See eem p. 1574 (1960-61 Ed.) 
Check 202 Reader Service Card 3/61 
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The output impedance may be set to either 135 

ohms or 600 ohms. The voltage gain of the filter 

is unity and the total hum and noise at the output 

is less than 0.25mv. The frequency accuracy of 

the filter dial is better than +1% at all frequen 

cies. 

PRICE: $790.00 

AVAILABILITY: 3 weeks 

MFR: Dytronics Co., 5485 N. High St., Dept EP, 
Columbus 14, Ohio 

SALES OFFICES: See eem p. 1571 (1960-61 Ed.) 


Check 203 Reader Service Card 3/61 


eem File System S« 
oevane enews uw BA 
shock resistance they meet requirements for 
Navy HI (high impact) rating. Dielectric strength 
is 4000 volts between terminals, 5000 volts ter 
minal to base. The housing is crackproof Implex 
modified acrylic, which is moisture-proof, dimemt 
sionally stable and non-toxic. 
Housings come in white, black and red. 
PRICE: From $.50 to $5.00 
AVAILABILITY: From stock 
MFR: Cambliock Corp., Natick industrial Center, 
Dept EP, Natick, Mass. 


Check 204 Reader Service Card 3/6l 
MARCH 1961 





eem File System | 2900) 
_tlectronic_eapicers_ caster | 





TV PANEL INSTRUMENTS I” 
13 Basic Types for Military and Commercial Use 


These eight models for commercial applications are available 
with accuracy to 0.50%, sensitivity to 100,0009/V and ranges 
10 »A to 1000+ amps and 10 MV to 1000+ volts. Standard 
features include mirror scales, spring back sapphire jewels, and 
screw machine parts. 


#100 











RUGGEDIZED PANEL METERS THAT MEET EXPANDED SCALE MODEL METERS 
MILITARY SPEC 103048 BOTH COMMERCIAL AND MILITARY 


1 Meeting all portions of MIL Spec M-10304-B these panel Expanded scale frequency and volt meters with accuracy 

meters are available in 214” and 314” cases. Accuracy to 0.2% are available in both standard commercial and 
to 1%, sensitivity to 50,000 Q/V and virtually any MIL ruggedized MIL Spec cases. Spans from +4% to +20% 
range characterize these models. Versatility in mounting of center scale and inherent temperature and voltage 
is assured in that all MIL meters are mounted either stability characterize these instruments. 


back or front interchangeably. 
@ 
#80 




















ire 
7” 
n- 
in- 
gh 
er. 








an #110 
61 
4 4 A new compact portable Ww 
0 design with self contained oO an 
= power supply, the 301 METERS & MULTIMETERS 
135 2 will check the principle 
. a oe CIRCUIT PROTECTORS 
put and NPN transistors now 


of available. 


Jen- #301 Megohmeter 








This completely 


sad self contained, 
EP, shockproof and 
Accuracy of 1.5% and dustproof unit pro- 
2.5% AC, high sensi- vides SO0V fully 
ben tivity and frequency stabilized test vol- 
response characterize 
# 400 






— — 
i 
~ 


: tage for ranges up 
this multimeter which to 100 MQ. 
features full overload 

protection on all 


#432 ranges. 


| 





# 405 











d é wee This 48 range me- 
With a sensitivity This impact resistant unit is ter provides 1.5% 
of 20,000 2/V on an AC voltmeter and split accuracy, 20,000 
both AC and DC core transformer type am- 2/V sensitivity, fre- 
this pocket sized meter designed especially for quency response to 
multimeter features electricians, linemen, factory 20,000 cps, and full 
high accuracy and maintenance men, and simi- overload protection 
versatility (includ- lar service men: on all ranges. 

ing AC current). 

. #471 


ai Write for literature. OWAN CONTROL 
THE ROWAN CONTROLLER COMPANY crea tbe cee te wr e 30 Bridge Avenue, Red Bank, N. J. 
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RADIATION INSTRUMENTS Sec. 2900 

This 88-page Catalog, No. 61, de- 
scribes radiation detecting and measur- 
ing instruments. The catalog gives a gen- 
eral description and specifications on 
multi-channel analyzers, spectrometers, 
scalers, ratemeters, pulse generators, 
coincidence/anti-coincidence analyzers, 
analog-to-digital converters, detectors, 
and other laboratory and industrial ra- 
diation instruments. Radiation instru- 
ment Development Laboratory, Inc., 
Dept EP, 61 E. North Ave., Northlake, III. 

Check 411 Reader Service Card 


OSCILLOSCOPES AND ACCESSORIES Sec. 2900 

A 14-page bulletin is available on os- 
cilloscopes and accessories. The bulletin 
is color illustrated and includes charts 
and specifications. James Millen Mfg. 
Co., Inc., Dept EP, 150 Exchange St., 
Malden, Mass. 

Check 391 Reader Service Card 


VHF FREQUENCY METER Sec. 2900 

Two-color data sheet describes a con- 
tinuously variable frequency meter de- 
signed to measure and generate over a 








frequency range from 20 to 1000 mc, 
with guaranteed accuracy of 0.0001%. 
Also included in the data sheet are de- 


tailed technical specifications, and 
product illustrations. Gertsch Products, 
Inc., Dept EP, 3211 S. La Cienega Bivd., 
Los Angeles 16, Calif. 

Check 392 Reader Service Card 


TRANSISTORIZED NULL INDICATORS Sec. 2900 
This 2-page catalog sheet offers de- 
tailed technical data on a line of small- 
size, fully transistorized, phase-sensi- 
. tive null indicators. Two types are de- 
scribed in the bulletin: Model NI-2, 
which is battery operated in a portable 
carrying case; Model NI-3, a 34%” high, 
rack-mounted version. Included in the 
publication are specifications, a block 
diagram, and circuitry descriptions. 
Gertsch Products, Inc., 3211 South La 
Cienega Bivd., Dept EP, Los Angeles 16, 
Calif. : 





Check 393 Reader Service Card 


DC TO DC CURRENT MONITOR Sec. 2900 

Two-color technical bulletin gives de- 
tailed information on a new series of 
dc to de current monitors designed to 
measure the flow of bus current up to 
250 amperes with accuracy to 0.2%. The 
text describes the operating principles 
for producing a d-c output which is 
linearly proportional to the current flow- 
ing in the bus. Arnold Magnetics Corpo- 
ration, Dept EP, 6050 W. Jefferson Bivd., 
Los Angeles 16, Calif. 

Check 394 Reader Service Card 
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RMS LEVEL RECORDER Sec. 3000 

Catalog Sheet BK-2305 describes 
Model 2305 “true rms level recorder” in 
eight pages. The catalog contains illus- 
trations, response curves and block dia- 
grams. In addition to the electrical and 
physical characteristics of the recorder, 
features and applications are given. B & 
K Instruments, Inc., 3044 West 106th St., 
Dept EP, Cleveland 11, Ohio 


Check 365 Reader Service Card 





GLASS FIBER FOR PACKAGING, DUNNAGE 
Sec. 3200 
Bulletin TD-102, on packaging and 
dunnage tells about Glas-Cushion which 
can be molded to shape, fabricated or 
cut. This 4-page, color-illustrated bul- 
letin shows several applications of 
formed sections of Glas-Cushion. Full 
specifications, including deflection and 
compression data, are listed. Pall Corpo- 
ration, Dept EP, Glen Cove, N. Y. 


Check 366 Reader Service Card 





EVAPORATION SOURCES FOR METALS Sec. 3200 

Technical Bulletin No. 102 gives a 
complete list of the more commonly used 
metals for the deposition of thin or thick 
film in high vacuum. It includes the 
metal’s melting temperature, recom- 
mended evaporation source and general 
configuration. Allen-Jones, Inc., 1345 
Gaylord Ave., Dept EP, Long Beach 13, 
Calif. 

Check 367 Reader Service Card 





MICROWAVE COMPONENTS Sec. 3400 

Catalog No. 10 on microwave compo- 
nents, consists of 72 pages and in- 
cludes detailed descriptions and speci- 
fications of a line of coaxial attenuators, 
filters, power dividers, terminations, 
crystal mounts, tuners, and other co- 
axial microwave components. Also in- 
cluded is a special article on “The Ap- 
plication of Matrix Algebra to the Design 
of Microwave Networks.” Microlab, 570 
West Mount Pleasant Ave., Dept EP, Liv- 
ingston, N. J. 


Check 368 Reader Service Card 





ATTENUATORS Sec. 3400 

Four-page, 3-color Bulletin 500 de- 
scribes microwave waveguide and co- 
axial attenuators. Charts and photo- 
graphs indicate frequency, attenuation, 
VSWR, dimensions, length, etc. PRD Elec- 
tronics, Inc., 202 Tillary St., Dept EP, 
Brooklyn 1, N. Y. 


Check 369 Reader Service Card 
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LOW INERTIA SERVO MOTOR Sec. 3500 
Technical Data Sheet No. E131A de- 
scribes a size 15 precision high temper- 
ature low inertia servo motor which 
meets military environmental specs. In- 
cluded are torque curves, outline draw- 
ing, schematic, illustration of motor and 
mechanical, physical and electrical per- 
formance characteristics. John Oster 
Manufacturing Co., Avionic Division, 
Dept EP, Racine, Wisconsin. 
Check 370 Reader Service Card 
FLOW COUNTERS Sec. 3600 
Bulletin SC-100 provides data on a 
new series of geiger-proportional flow 
counters which are available in two 
sizes, the FD-1, 1 inch and the FD-2, 2 
inch. The FD-1 and FD-2 are said to 
offer unique plug-in construction along 
with capability of operating in a wide 
variety of counting modes and with a 
number of different flow gases. Tracer- 
lab, Inc., 1601 Trapelo Rd., Dept EP, 
Waltham 54, Mass. 
Check 371 Reader Service Card 
NUCLEAR PROBLEMS & X-RAYS Sec. 3600 
A 4-page folder, titled “Nuclear Prob- 
lems Handled with X-Rays”, describes 
how synthetic solution standards are 
prepared and used in daily operating 
routines. It is illustrated with photos and 
a calibration curve. Text also discusses 
analytical procedure for uranium fuel 
alloy ingots, stainless steels, uranium 
dioxide stainless steel powder blend and 
hafnium reactor control rods. Techniques 
and equipment functions are covered. 
Philips Electronic Instruments, Division 
of Philips Electronics & Pharmaceutical 
Industries, Corp., 750 South Fulton Ave., 
Dept EP, Mount Vernon, N. Y. 
Check 372 Reader Service Card 
PORTABLE 110 VAC POWER UNIT Sec. 4000 
An illustrated, 4-page brochure, ACT- 
6002, describes an Activerter which pro- 
vides 110 volt ac power any place a 12 
volt battery is available or can be taken. 
The unit is available in four models with 
outputs from 150 to 500 watts. The 
Electric Storage Battery Company, P.O. 
Box 6266, Dept EP, Cleveland 1, Ohio. 
Check 373 Reader Service Card 
PRECISION ELECTRONIC INSTRUMENTS 
Sec. 4000 
A new technical product catalog illus- 
trates and describes precision voltage 
sources, dc-to-de converters, dc-to-ac in- 
verters, operational amplifiers, mini- 
ature power supplies, and transistorized 
circuit modules. Electronic Development 
Corp., 443 West Broadway, Dept EP, Bos- 
ton, Mass. 
Check 374 Reader Service Card 














Continued on p. 67 


MARCH 1961 





A Completely New, Advanced Design 


Bruel&s& Kjaer 


TRUE RMS LEVEL RECORDER 


e (Recording Voltmeter) 


- 


@ Records all signals DC to 200 kc/s 

@ Accuracy with True RMS readout 

@ True RMS Dynamic Range of 75 db 

@ A Nucleus for Integrated Test Systems 


This is a basic instrument for measuring and recording the 
True RMS, average or peak level of AC signals ranging in 
frequency from 10 c/s to 200,000 c/s and DC to 10 c/s 
signals through an internal chopper. 


Typical fields in which the Level Recorder finds broad appli- 
cation are calibration or frequency response of transducers 
and electronic devices, spectrograms for noise or vibration, 
and reverberation decay curves. 


The Level Recorder design concept serves as the heart of the 
Write for Complete Information « NOW! Bruel & Kjaer line of integrated instruments. Smooth running test 
procedures requiring a minimum of operator attention can be 
ie set up by utilizing the recorder’s automatic or remote controls 
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New Products of the Month 


MINIATURE TERMINAL STRIP [Elotec Corp.| 
Fast Connections Without Lugs Or Taper Pins 


To make a connection assemblers can merely 
insert the tinned end of a wire into a small hole 
located at the base of each terminal and tighten 
the slotted screw above. The type 201 terminal 
strips can be supplied in 4, 8, 12, and 16 double- 
terminal series. 

Type 201 is 0.670” wide and 0.437” high. The 
length varies from 1.370” for the 4 double-termi- 
nal model to 3.770” for the 16 double-terminal 
model. 


The units use Lexan polycarbonate plastic to 
provide high dielectric strength and insure long 
terminal life, as well as protect against arcing 


eem File Sy 


and shorts. Beryllium copper, cadmium plated 
is used for the conductor strips. Also available 
(special order) is silver or gold plate. 

Standard color is black, but other colors are 
available on special request. Units are mounted 
with two #4 screws. 

PRICE: Contract Sales Mgr. below 

AVAILABILITY: From stock 

MFR: Elotec Corp., 1425 N. Lidcombe, Dept Ep, 
El! Monte, Calif. 

SALES MGR: E. F. Pierce, CU 3-7717 


Check 205 Reader Service Card 3/6] 


FEEDTHRU AND STAND-OFF TERMINALS [Cambridge Thermionic Corp.] 
Withstand Heavier Wiring In Production And Prototype Work 


Several models of these stand-off and feedthru 
terminals are available. 


The 1040 type is a single-turreted stand-off 
terminal. Its height, when mounted, is 0.159 
inches. 


Type 1041 is a feed-thru términal with a single 
turret at each end. When mounted, one end is 
0.159 inches and the other end is approximately 
0.082 inches. 


The 1042 type is a feed-thru terminal with a 
double-turret at one end and a single turret at 
the other. When mounted the double-turreted 
terminal is 0.281 inches and the single-turreted 


MOLDED ACETAL RESIN SCREWS [Gries Reproducer Corporation] 


terminal is approximately 0.082 inches. 


The 1043 is a feed-thru terminal with double- 
turrets on each end. Mounted, its height is 0.181 
inches on one end and 0.164 inches on the other, 

All four types have shank diameters of 0.090 
inches. 

PRICE: $14.23 per 1000 (1M-4999) 
AVAILABILITY: From stock 
MFR: Cambridge Thermionic Corp., 445 Concord 

Ave., Dept EP, Cambridge 38, Mass. 

SALES MGR: L. Wilkes, TR 6-2800; for nearest rep 
see eem p. 1546 (1960-61 Ed.) 
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Offer Electrical Insulation, Strength Approaching Metal 


These screws, made of Delrin, are available in 


a wide selection of types, threads and lengths. 
Their six head types are round, binding, oval, 
washer, flat, and fillister. Six point types are 
available in headless set screws including plain, 
oval, cone, flat, half dog, and full dog. Threads 
range from 0-80 to %—20. 

The screws are said to feature high tensile 
strength, rigidity and resistance to deformation, 


and high dimensional stability over a wide range 
of environmental conditions. Resistance to creep, 
particularly above 150°F, is said to be far supe- 
rior to that of most other thermoplastics. 


in addition to their resistance to wide varia 
tions in temperature, Delrin screws offer low 
water absorption and low coefficient of friction. 
Another important property is their resistance to 
corrosive fluids, such as gasoline, carbon tetra- 
chloride, hydraulic fluids, and oils. 
PRICE: Contact Sales Manager below 
AVAILABILITY: From stock 
MFR: Gries Reproducer Corp., 162 Beechwood Ave., 

Dept EP, New Rochelle, N. Y. 
SALES MGR: C. Chase, NE 3-8600; for nearest rep 

see eem p. 1600 (1960-61 Ed.) 
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DIGITAL VOLTMETER [Beckman Instruments, Inc., Berkeley Div.] 
4-Digit Indication Of DC Voltages, Linearity 0.01% Of Full Scale ——T ts 


Voltages applied to the Model 4011 Digital Voit- 
meter automatically select the appropriate range 
(+10, +100, +1000v), polarity sign, and decimal 
point. The sensitivity of the unit is better than 
1 mv. To facilitate rapid, repeated measurements 
the 4011 can be locked into any one of three 
ranges. 


Measurements appear as an in-line, in-plane 
readout, visible in high ambient light through a 
150° viewing angle. Readings are also available 
in 1-2-4-8 binary-coded signals. Print-out of meas- 
urements on an associated printer may be initiated 
manually or automatically by an external com- 
mand signal or adjustable front panel control. 


SENSITIVE ELECTRONIC VOLTMETER [Ballantine Laboratories, Inc.] 
Measures 300UV To 300V From 10CPS To 11MC 


Model 317 Voltmeter indicating meter has a 
5” mirror-backed scale. Voltage scales of 1-3 and 
3-10 volts, each with 10% overlap, are located 
adjacent to the mirror scale. A 0-10 db scale pro- 
vides a ready reference for db measurements. 


A cathode follower probe has a voltage range 
of 300 uv to 300 mv and a high input impedance. 
it has zero loss from tip to coaxial connector on 
the voltmeter. Input impedance with the probe 
is 10 megohms shunted by 7pF, without the probe 
it is 2 megohms shunted by 11 to 24 pF depend- 
ing on the range. The indication is average-re- 
sponding, calibrated in rms of sinewave. 


The unit is usable from 5 cps to 30 mc as a 


All components are arranged in two distinct sub- 
chassis which makes it possible to package the 
unit in either an 8” x 8” portable rack module or 
a 5%” x 19” rack mounted unit. A self-adjusting 
stepping switch drive employs sealed reed relays 
in place of thyratrons to ensure quiet, smooth 
operation. 

PRICE: $995.00 (incl. cabinet)—$975.00 
AVAILABILITY: Contact Sales Manager below 
MFR: Beckman Instruments, Inc., Berkeley Div., 

2200 Wright Ave., Dept EP, Richmond, Calif. 
SALES MGR: J. Scheck, LA 6-7730; for nearest rep 

see eem p. 1535 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 848, 849 
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sensitive null detector. As a calibrated amplifier 
it provides a stable gain of 60 db +1 db from6 
cps to 11 mc. 

Accuracy of the unit is 2% from 20 cps to? 
mc, 4% from 10 cps to 6 mc, and 6% from 10 cps 
to 11 mec. 

PRICE: $445.00 ($50.00 extra for probe) 
AVAILABILITY: Contact Sales Manager below 
MFR: Ballantine Laboratories, Inc., Dept EP, Boot 

ton, N.J. 

SALES MGR: A. W. Parkes, Jr., DE 4-1432; for near 
est rep see eem p. 1534 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 846 
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Make your 


visit to the 


|.R.E. Show even more rewarding... 


visit RIDER— 


You'll see many of today’s most modern texts written by the top authorities in their 


booth 4516 





fields, dealing with the very subjects that are most vital to you in the performance of 


your job. To those who do not visit this year’s I. R. E. 
part distributor or bookstore and see the Rider book display. 


ENGINEERING TEXTS 


ENCYCLOPEDIA ON CATHODE-RAY OSCILLO- 
SCOPES (2nd edition, revised and enlarged), 
J. F. Rider & S. Uslan. Comprises a breath- 
taking cross-section of cscilloscopés and their 
uses in every conceivable field and application— 
covers the oscilloscope completely from ‘Astig- 
matism Control to Z-Azis Input.’ 1360 pages, 
cloth, $27.00 


CONDUCTANCE DESIGN OF ACTIVE CIRCUITS, 
Keats A. Pullen, Jr.,. Eng. D., most modern ap- 
proach to vacuum tube and transistor circuit 
design. Guaranteed to save time. Cloth, $9.95 


CONDUCTANCE CURVE DESIGN MANUAL, Keats A. 
Pullen, Jr., Eng. D., GM curves of preferred 
type vacuum tubes. A companion to Conduct- 
ance Design of Active Circuits. Stiff cover, $4.25 


a eo MICROWAVES, (abridged reprint). 


Young, From the explanation 
of fundamental negative charges through Poynt- 
ings vectors to radar receiver design. $3.50 


MATHEMATICS FOR ENGINEERS, W. N. Rose, B. 
Se., Eng. (Lond. ) “We know of no mathemati- 
cal engineering textbook so wide in scope as 
this, so exhaustive in treatment and so valuable 
as a work of reference ... Mr. Rose’s work 
should appeal to all engineers. ” The Scottish 
Education Journal. VOL. 1, cloth, $6.60; VOL. 
2, cloth $6.60 


PHYSICS & MATHEMATICS IN ELECTRICAL COM- 
MUNICATION, J. O. Perrine, Ph.D. Explanation 
of hyperbolic functions and RLC in all applica- 
tions. Cloth $7.50 


COMPUTERS 


BASICS OF ANALOG COMPUTERS (‘Pictured-Text’ 
Course), by Thos. D. Truitt (dir. of Advanced 
Study Group, Electronic Assoc. Inc.) and A 
Rogers, (senior consultant, Electronic Assoc. 
Inc.) Begins with the simple ideas of analog 
devices; introduces the mathematical concepts 
involved; explains in detail the workings of 
modern general-purpose electronic analog com- 
puters and rounds out the course with practical 
applications.3 vols. in one cloth binding, $12.50. 


BASICS OF DIGITAL COMPUTERS ['Pictured-Text’ 
Course), John S. Murphy. Basic theory of com- 
puter arithmetic, circuitry, logical building 
blocks and memory. 3 vols., soft cover, $8.40; 
cloth, $9.50 

DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI- 
TAL COMPUTERS, Abraham I. Pressman, M.S. 
Use of the ‘worst case’ design approach assures 
successful digital computer design under all 
conditions. Practical design problems given and 
solved. Cloth, $9.95 


FUNDAMENTAL TEXTS IN VITAL AREAS 


BASIC CARRIER TELEPHONY (‘Pictured-Text’ 
Course), David Talley, E.E. Discussion of ele- 
ments and systems involved in the sending of 
multiple signals or intelligence over a single 
cable, wire, or circuit. Seft cover, $4.25; cloth, 


$5.75 

VIDEO TAPE RECORDING, Julian Bernstein. Deals 
with the electronic photography of black-and- 
white and color TV, circuits, signals, tech- 
niques and systems involved in video tape re- 
cording. Cloth, $8.95 

BASIC ULTRASONICS (‘Pictured-Text’ Course), ( 
Glickstein, soft cover. Covers basic theory (with 
special reference to sound and ultra sound 
waves); basic types of equipment and applica- 
tions. Seft cover, $3.50; cloth, $4.60 

SHORTWAVE PROPAGATION, S. Leinwoll. All 
material necessary for understanding of the 
subject — deals with the ionosphere, radio 
waves, sunspots, sunspot cycles and MUF con- 
siderations. $3.90 


JOHN F. RIDER PUBLISHER 


Canada: Chas 


INC 


W. Pointon 


H 


116 West 14th Street. 
Ltd., 


. Show, visit your local electronics 


SPACE AGE FUNDAMENTALS 


BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES (‘Pictured-Text’ Course), M. Hobbs, 
P.E. The phenomena and methods involved in 
guidance of missile and space vehicles. 2 vols., 
soft cover, $7.80; cloth, $9.00 

BASICS OF GYROSCOPES (‘Pictured-Text’ Course), 
Carl Machover, 2 vols. For non-specialists, tech- 
nicians, engineers, salesmen, managers and 
students, who come in contact with yroscopes 
in their work or study where there ts a need 
for more descriptive and less mathematical pre- 
sentation. 2 vols., soft cover, $6.60; cloth, $7.75 

FUNDAMENTALS OF RADIO TELEMETRY, M. Tepper. 
Explains purpose and explores techniques of 
radio telemetry. Special sections on missile and 
satellite telemetry hardware, data recording and 
processing. $2.95 


TRANSISTORS 


SEMICONDUCTORS & TRANSISTORS, Alexander 
Schure, Ph.D. (25th in Electronic Technology 
Series). This design oriented text provides the 
mathematical approach to semiconductors and 
transistors in the design of circuitry. $2.90. 


PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos, 
B.Sc. Penetrates deeply into the ‘why’ and ‘how’ 
of transistor operation and explains the three 
basic circuit configurations which form the 
foundation for all transistor circuits. $3.90. 


FUNDAMENTALS OF TRANSISTORS (2nd Ed. revised 
and enlarged) by Leonard Krugman, P.E 
Attacks the study of transistors from the view- 
point of transistors and transistor circuit par- 
ameters. Emphasizing theory, it makes it under- 
standable through mathematical derivation, nu- 
merical examples and solutions. $3.50. 


FUNDAMENTALS OF TRANSISTOR PHYSICS, by Irv- 
ing Gottlieb, P.E. Thorough analysis of the 
action of semiconductors from the physics view- 
point. $3.90. 


BASIC TRANSISTORS ( ‘Pictured-Text’| Course ), 
Alexander Schure, Ph.D. Ideal introduction to 
the entire field of semiconductors and transis- 
tors for the person approaching the transistor 
for the first time. Soft cover, $3.95; Cloth $5.50. 


FAMOUS ELECTRONIC TECHNOLOGY SERIES 


Edited by Alexander Schure, Ph.D. Each book is 
devoted to an individual phase of electronic tech- 
nolog 
RC & RL TIME CONSTANT, 90¢c; FM LIMIT- 
ERS & DETECTORS, 90c; FREQUENCY 
MODULATION, 90c; CRYSTAL OSCILLA- 
TORS, $1.25; A-M DETECTORS, $1.25; 
LIMITERS & CLIPPERS, $1.25; MULTIVI- 
BRATORS, 90c; R-F TRANSMISSION LINES, 
$1.25; AMPLITUDE MODULATION, $1.25; 
BLOCKING OSCILLATORS, $1.25; WAVE 
PROPAGATION, $1.25; SUPERHETERO- 
DYNE CONVERTERS & I-F AMPLIFIERS, 
90c; L-C OSCILLATORS, $1.25; ANTENNAS, 
$1.50; INVERSE FEEDBACK, 90c; RESO- 
NANT CIRCUITS, $1.25; ELECTROSTAT- 
ICS, $1.35; D-C CIRCUIT ANALYSIS, $1.35; 
A-C CIRCUIT ANALYSIS, $1.80; MAG- 
NETISM & EL ECTROMAGNETISM, $1.80; 
VACUUM TUBE RECTIFIERS, $1.50; 
VACUUM TUBE CHARACTERISTICS, $1.80; 
IMPEDANCE MATCHING, $2.90; GAS 
TUBES, $1.50; ADVANCED MAGNETISM & 
ELECTROMAGNETISM, $2.50; R-F AMPLI- 
FIERS, $2.40; VIDEO AMPLIFIERS, $1.80; 
LOW FREQUENCY AMPLIFIERS, $1.80; 
LOW-FREQUENCY AMPLIFIER SYSTEMS, 
$1.80; PHOTOTUBES, $1.80. 


available at bookstores, electronic parts distributors, 


dept. stores or direct. Send for new catalog. 


EP-3 


New York 11, 
Rexdale, Ont 
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TEMPERATURE 
COMPENSATED 
POWER 
METER 





Features 

Freedom from 
Repetitive Zero Settings 
— Extreme Sensitivity 

of 10 Microwatts 


eem File System, Sec 
CEE 2900 


The new 431A Temperature Compensated Power Meter uti- 
lizes a dual bridge, temperature-compensated circuit arrange- 
ment which allows power measurements to be made down to 
a full scale sensitivity of 10 microwatts. Operation is essen- 
tially drift-free. The instrument represents a significant advance 
in stability and accuracy in power measurements. 


Under laboratory conditions, for instance, long-term drift on 
the most sensitive range of 10 microwatts full scale is typically 
1 or 2 microwatts per 4 hour period. This extreme stability 
makes for extremely easy power measurement in the high sensi- 
tivity region and opens a new area of convenience to power 
meter users. Furthermore, power up to 10 milliwatts may be 
measured on the same bridge. 


Time savings on zero setting alone are appreciable and fur- 
ther time savings are made by providing that the zero set be 
carried over for all power ranges. Previous conventional bridge 
techniques required that new zeroing be done whenever the 
power range switch was turned to a different range. 


Operation of the temperature compensated power meter de- 
pends on the use of two identical thermistor bridges. Ther- 
mally sensitive elements, the thermistors, are located in close 
thermal proximity to each other, but one element is placed so 
that it absorbs r-f power from a transmission line while the 
other element is free from any r-f influence. Special mount de- 
sign and thermistor mounting procedures provide the nearly 
identical thermal environment, the coupling of r-f power to one 
thermistor and the shielding of the other. 


A change of thermal power because of an ambient tempera- 
ture change affects the operating resistance of both thermis- 
tors. The unbalance, sensed by the temperature compensating 
thermistor bridge, is amplified and in turn reduces the audio 
power applied to both bridges, keeping both in balance. Thus, 
as long as the temperature sensitivity of the two thermistors 
tracks with temperature, and they are both maintained in close 
thermal proximity, temperature effects are essentially cancelled 
out. The r-f power applied to the r-f mount, however, reduces 
the audio power drive to both bridges and, to maintain the 
temperature compensating bridge in balance, a d-c power is sup- 
plied from the electronics of the power meter. It is this d-c pow- 
er which is metered to indicate the r-f power input. One fea- 
ture of this bridging system is that both bolometer elements 
are maintained in a balanced condition. Since they are identical 
thermally there is a 1 to 1 translation between the r-f power 
supplied to the r-f bridge and the d-c rebalance power supplied 
to the compensating bridge. Thus, both elements are main- 
tained at the same impedance over all power ranges. One of the 
advantages obtained from operating both bridges in a balanced 
condition is that 10 milliwatts of r-f power can be measured. 
This is not true of some temperature compensated power me 
ters which utilize an unbalanced bridge as the metering drive. 


The 431A features a “zero carry over”, hence the power me- 
ter may be balanced on the lowest range of 10 microwatts, and 
as the range switch is switched upward to 10 milliwatts no re 
zeroing need be done. 


High accuracy is realized in this meter by careful attention 
to switching resistors and bridge determining resistors. In ad- 
dition, terminals are provided on the rear of the unit to serve 
as d-c calibration input terminals for use in calibrating the 
mounts with precise d-c standards for even higher accuracies. 
For better readability commensurate with the increased at 


Continued on p.75 
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Adds to Its Ever 
Growing Family of 


MICROWAVE 
CRYSTAL 
SWITCHES 


BROADBAND 
WAVEGUIDE 
CRYSTAL 
SWITCHES 


Retent additions to AEL's line of coaxial 
crystal switches presently covering the 
spectrum from 10 mcs to 12 kmes are 
Broadband Waveguide Microwave Crystal 
Switches operating over wide portions 
of the spectrum from 7 to 15 kmc, with 
isolations as high as 43 db. and inser- 
tion losses as low as 1.0 db. (as low as 
0.3 db. at single frequencies), 


? 


Waveguide Filters 


Coaxial crystal detec- tien Pases a2" 


tor mounts « 50 mc 
to 12 kme kme to 40 kme 


- 
oO 


Microwave 


Soviet a Horn Antennas 
hy ese Linearly or Circularly 
mc to polarized « 1 kme 
14 kmc to 40 kme 





AMER. ELECT. LABS., INC. 
121 N. 7TH ST., PHILADELPHIA 6, PA. 


In Canada’ contact: Conway Electronic 
Enterprises Regd. Toronto, Canada 
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AEROVOX 


CAPACIBILITY 


/ igs 


COMPUTER GRADE * *: 
AND TELEPHONE TYPE 


HLECTROLY TIC 
CAN EANO MAG) ited 


Available right now—from Aerovox—electrolytic capacitors 

with useful life expectancies of better than 10 years! 

Premium materials and precisely controlled manufacturing 
processes result in extra long life especially adaptable 

to the needs of critical equipments such as computers 

and telephone systems. Units are rated for operation at 
temperatures from —20°C to + 85°C where operation above 65°C 
does not exceed 15% of total operating time. 






TYPE AFT. Twist-prong mounting ears and pillar type 
mounting terminals. Bossed terminals and special vent 
constructon are molded in can cover. Corrosion-resistant paint 
finish. Available in voltage ratings from 6 to 450 VDC in wide 
range of capacitance values including dual and triple sections. 


TYPE QE. Drawn aluminum cases in four diameters 
and one standard height (4'2" over insulating tube). 
ideal for ganging in banks. Available in wide range 
of capacitances at voltage ratings from 5 to 450 VDC. 
Screw type terminals for bus bar connections. 


WRITE FOR COMPLETE TECHNICAL SPECIFICATIONS 
AND QUOTATIONS ON ANY QUANTITY... 


*CAPACI-BILITY An Aerovox characteristic. Capability to design, develop, 
and manufacture capacitors to best meet customers’ requirements. 


IN -4a-Uch Ze) Qmede) 1 te) -) Galel. 


NEW BEDFORD, MASS. 
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OSCILLOSCOPE CAMERA [Tektronix, Inc.] 


For Undistorted Viewing and Direct Recording Of Scope Traces 


Any one of eight easily interchanged lenses can 
be used with the C-12 Camera. Lenses available 
are: f/1.5, f/1.9 and f/4.5; object-to-image ratios 
include 1:0.9, 1:0.7 and 1:0.5. The lenses are 
housed in uniform, pre-focused, calibrated mounts 
with keyed positioning threads (so that the shut- 
ter-speed and diaphragm-opening controls always 
appear at the same place on the camera). 


Utilizing a unique sliding back (which is ad- 
justable horizontally and vertically), it is possible 
to interchange the par-focal, film-holding backs, 
lock them in five detent positions, and rotate 
them through 90° increments (with the long axis 
of the film horizontal or vertical). Once the origi- 


RPM TACHOMETER GENERATOR ([Servo-Tek Products Co.) 


45-Volt/1000 RPM—1's”" Diameter Frame, 3'2 


An increased armatu~s,length permits the Mod- 
ei SU-780D-1 to achieve its high output of 45 
volts per 1000 rpm. Utilized to convert a linear 
or rotary motion into an electrical signal for con- 
tro! or indicating purposes, the unit has specific 
applications (for quick indication of speed) to 
machine tools, conveyor belts, textile machines, 
and velocity servos 

Weighing approximately 8.5 ounces, the SU- 
780D-1 has a maximum speed of 5,000 rpm, an 
inertia of approximately 30 gm-cm?, and a driving 
torque of 0.4 in-oz. The temperature range is —55°C 
to 100°C. Polarity reversal indicates direction of 
rotation. A tolerance of 0.25% of the nominal 
output in either direction is maintained. 


FREQUENCY DEVIATION METERS | Avadex Instruments Inc.) 


eem File System) S¢ 
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nal back is focused, all other backs are accepteg 
without refocusing. 

Binocular viewing is orthogonal and undistorteg 
over a full 8 x 10 cm area. Featuring hinge mount. 
ing, the camera swings away from the crt screen 
for full visibility and lifts easily out of its hinge 
fittings. 

PRICE: $500.00 (incl f/1.9 lens) 

AVAILABILITY: 90 days 
MFR: Tektronix, inc., 
Beaverton, Oregon 
SALES MGR: B. Broms, Mi 4-0161; for nearest rep 

see eem p. 1699 (1960-61 Ed.) 


Check 212 Reader Service Card 3/6] 


P.O. Box 500, Dept Ep, 


” Body Length 


SU-780D-1 is supplied with a stainless steei 
shaft having a diameter of 3/6” and a convenient 
flange for easy mounting. The outer shaft bearing 
is fitted with a neoprene seal to prevent the en- 
trance of contaminants. 


PRICE: $57.50 (qtv 1-9) AVAILABILITY: From stock 


MFR: Servo-Tek Products Co., 1086 Goffle Rd, 
Dept EP, Hawthorne, N.J. 


SALES MGR: G. Cockett, HA 7-3100; for nearest 
rep see eem p. 1682 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 958, 1076 
Check 213 Reader Service Card 3/6] 


Monitor Frequency Deviations Of 60 & 400 CPS Power Lines 


Four standard models of these frequency devi- 
ation meters are available. Model PI-111-60c with 
@ meter size of 3%”, and Mode! P!-112-60c with a 
meter size of 442", have a frequency range of 57 
to 63 cps. Modg! Pi-111-400c with a meter size of 
342”, and Mode! P!I-112-400c with a meter size 
of 442”, have a frequency range of 380 to 420 cps. 


These meters are powered from the source and 
require less than 2 watts. Frequency is indicated 
directly on the expanded-scale meter; the reading 
is not affected by signa! amplitude. input sensi- 
tivity is 0.01 v rms (down to 5 cps), 30 v rms maxi- 
mum. Output is a 15-volt square wave at input 
frequency for driving counters and recorders 


PANEL METERS 


[Rowan Controller Co.) 


Accuracy is +0.1% of the indicated frequency. 
Used in the fields of power, aircraft, ground sup 

port equipment and industrial controls, the meters 

are designed to measure frequencies from a¢ 

power lines, turbine flow sensors, tachometers, 

rotating machinery, repetition rate pick-ups, and 

other frequency generating devices. 

PRICE: $85.00; AVAILABILITY: 2 weeks 

MFR: Anadex insturments, iInc., 14734 Armints 
St., Dept. EP, Van Nuys, Calif. 

SALES OFFICES: See eem p. 1525 (1960-61 Ed) 


Check 214 Reader Service Card 3/6) 


Modern Industrial Design—Ruggedized MIL Types 


Pane! instruments Models 25 and 35 (illustrated 
at the left), combine advanced industrial design 
with military specifications. Available in all mili- 
tary specification ranges, these rugged panel in- 
struments meet al! provisions of specification MIL- 
M-103048 

These new instruments are either surface (front) 
or flush (back) mounted without changing the panel 
drilling dimensions 


The Mode! 145 commercia! panel meter (illus 
trated at the right) highlights the functional ap- 
pearance of modern industrial design. it achieves 
@ scale length in excess of 4 inches in a meter 
which measures approximately 2% by five inches 


Available in all ranges, both ac and dc, from 10 
ua dc full scale and 100 ua ac, this instrument 
combines functional versatility with aesthetic ap 
pearance 


PRICF: Models 25 & 35: $45.00-$12.00; Model 145 
$55.00-$14.00 (Price depends on quantity) 

AVAILABILITY: From stock 

MFR: Rowan Controller Co., 2313-2315 Homewood 
Ave., Dept EP, Baltimore 18, Md 

SALES MGR: D. G. Munger, SH 7-5094; for nearest 
rep see eem p. 1677 (1960-61 Ed.) 
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GENERAL PURPOSE LAB INSTRUMENT | Navigation Computer Corp. | 
For Design & Test Of PNP Transistor Switching Circuitry 


9 Experimenter, Mode 
atec power supplies 


output contro 


1320, contains three regu 
@ squa@rewave generator, and 
Power Supply No. 1 is 
lSvoits and provides a regulated 
current. Power Supply 

2 is @ fixed iZ volt supply, aiso regulated 
100 ma load, and normally used as bias for the 
sircuit. Power Supply No. 3 drives the square 
generator. Varying this supply changes the 
voltage of the output waveforms from 0-12 voits 

The squarewave generator provides two output 
squarewaves, 180° out of phase with each other 
The squarewave frequency is variable from 5 kc 
to 500 kc. Also available is a pushbutton pulse 
generator for operating test circuits at very siow 


prea” = -_e 


‘s 


Switches 
¥ variable from Oto 
voitage to 200 ma ioad 

Ps é 


wave 


Sacer stret< 


rates 
The out-of-phase, variable-voltage regulates 
squarewave outputs are provided at ten individu 
output jacks, each with a phase selection swith 
Any combination of zero to ten outputs may & 
set-up to give a wide variation of in-phase or out 
of-phase Combinations 
PRICE: $295.00 
AVAILABILITY: Contact Sales Offices below 
MFR: Navigation Computer Corp., Valley Fou 
Industrial Park, Dept EP, Norristown, Pa. 
SALES OFFICES: See eem p. 1647 (1960-61 Ed) 
OTHER PRODUCTS: See eem p. 679 
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Binnbach\ TEFLON" WIRE- CABLE - TUBING 


HOOK-UP WIRE — EXTRUDED TEFLON* CABES — SHIELDED AND UNSHIELDED 
SPECIFICATION MIL-W-16878C TYPE E—600 VOLT DESCRIPTION: One or more conductors, each conductor stranded silver piated concentrically 
HIGH TEMPE RE RATING —90°-to +250°C stranded copper, type E extruded or spiral wrapped insulation. When shielded, a closely woven 
(Type EE-1000V Available) silver plated copper shield is braided over conductor(s). When braided, a Teflon* impregnated 
fibergiass is woven over the conductor(s) or shield 
Chemically inert, non-flammable, excellent flexibility, easy 
stripping. high dielectric strength, unaffected by fungus Ex BIRNBACH CAT. NUMBERS 
ceeds Class H insulation requirements. Unaffected NN —_ 
or low temperature. O ig for its Pp y and Size and Outer 
long life under all operating conditions indoors or outdoors. 1 Cond. 2 Cond. 3 Cond. 4 Cond. Stranding Covering 
Tefion permits miniaturization and compactness in elec 
tronic designs of sub-miniature components, computers, UHF 8704 8704/2 8704/3 8704/4 8704 5 224 19/36 Shieid 
equip., slip ring , leads to her y sealed and 
tted ’ ing equip. and guided missiles. 8705 8705/2 8705/3 
RIPTION: single conductor silver plated copper wire 
concentrically stranded and insulated with extruded Tefion 8706 8706/2 8706/3 8706/4 87065 
2 8707/3 8707/4 8707/5 #22 19/34 Shieid 
8708 8708/2 8708/3 8708/4 87085 #22 19/34 Braid 
2 3 4 5 
2 3 7 5 
2 3 4 5 























8705/4 5 224 19/36 Braid 





24 19/36 Shield & Braid 





IN STOCK' FOLLOWING SIZES 


Cat. No. 8532 #32 Cat. No, 8524 224 Cat. No. 8516 +16 
Cat. No. 8530 #30 Cat. No. 8522 #22 Cat. No. 8514 14 
2212 








insulation, 
8707 
8709 8709 8709 8709 8709 
8710 8710 8710 8710 8710 
‘STOCK COLORS 


8711 8711 8711 8711 8711 #20 19/32 Braid 
1—White 2—Black 3-—Red 4—Green 5—Yellow 
6—Blue 7—Brown 8—Orange 9-—Gray 10—Violet 8712 8712/2 8712/3 8712/4 8712/5 #20 19/32 Shield & Braid 


Cat. No. 8528 #28 Cat No. 8520 #20 Cat. No. 851 


#22 19/34 Shield & Braid 
Cat. No. 8526 #26 Cat. No, 8518 218 





#20 19/32 Shieid 





























Additional sizes, tracer colors, including sub-miniature con Additional variations of the above are availabie to order. Multi-conductor color code: 1—White, 
structions available. Price and delivery on request 2—Black, 3—Red, 4—Green, 5—Yellow 


THIN WALL TEFLON* TUBING 


x * 
THIN WALL BIRFLON T-500 TEFLON* TUBING DIMENSIONAL SPECIFICATIONS ADDITIONAL ADVANTAGES OF BIRFLON T-500 TEFLON 
= = ELECTRICAL: Low power factor, low dielectric constant, high volume and er resistivity 
fom. em. awe . good dielectric strength (500 to 1000 volts/MIL) constant over wide ranges 0 temperatures 
Se STR ates | Seaton | and frequencies. Dielectric constant of 2.0 and dissipation factor of 0.0002 are lowest of any 
on" solid dielectric. se) 

TWERMAL: No change of electrical properties «.ch temperature (25°C. to 250°C.) or frequency 
yon (60 CPS to 100 MC). Class C insulation—capabie of continuous service at temperatures to 
as 250°C. Has color stability 
TOUGHNESS AND FLEXIBILITY: Has high impact strength. Is tough and flexible over the broad 
temperature range of —90°C. to 250°C. Service range —320°F. to 500°F 
CHEMICAL ESS: Completely inert to al! chemicals and solvents except molten alkali 
metals and fluorine at elevated temperatures and pressures. Non-corrosive to ail metals. 
MOISTURE ABSORPTION: Zero moisture absorption. Completely sun and weather resistant 


WON-FLAMMABLE 

LOWEST COEFFICIENT OF FRICTION 

FUNG! RESISTANCE: Inert to al! fungi growths F 

SIZES: Birflon T-500 Teflon Tubing available in sizes to fit B & S$ gauge wires. Thin wail 
available from stock, in sizes No. 32 thru 1%” |.D. Additional sizes and wal! thicknesses made 


to order. 
Birflen 1-508 is made from high meleceiar weight virgin “Teflon and meets AMS 36518, 3653 and 
MIL-C-178 specifications. 


yan 
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Tolerance — Nos. 32 thru 0— +003” geeey Coiers: 1—White, 2—Black, 3—Red, 4—Green, S—Yellow, 6—Blue, 7—Brown 

on Wall. Nos %” thru 1%” — 02” 8—Orange, 9--Gray, 10—Violet, 11—Natural. Sizes 49” thru 144” available in Natura 45 SURSON ST. BY. 1, eH 
on |.0., 006" on Wall Additional colors, sizes made to order. Tracer colors available. We invite your inquiries BIRNBACH RADIO INC. 

WO EXTRA CHARGE FOR SOLID COLORS for your special requirements. Write for catalog worth 6361) WUFAR-Y 
Small Piece Cutting Available te Order 
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LEARN WHAT AMAZING NEW... POS-E-KON 


Trademark 


T A Pp cr S W | T ™ 4 PRINTED BOARD CONNECTORS 


“PRESS AT ANY POINT” For Flat Conductor Cable 


SWITCHES CAN DO FOR and Flexible Etched Circuitry. . . 





Direct cable-to-board 
contact accomplished in 
seconds . .. no soldering. 
For details on available 
designs, write to The 
POS-E-KON Division, 
The Thomas & Betts 
Co., Elizabeth 1, N. J. 
(In Canada, Thomas & 
Betts Ltd., Montreal). 





MODERN Continuous 
Ribbon Electrical Treadle 


for ACCURATE 
COUNTING, TIMING and 
SIGNALING 


THOMAS & BETTS 
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New Products of the Month 


QUAD AMPLIF IE R [Beckman Instruments, Inc., Berkeley Div.| 











AC-DC 


eem File System S 


For Summing, Integrating, Inverting—General Purpose Use 


Illustrated is the portable version of the Model 
120 Quad Amplifier package. This integrated pack- 
age contains four independent amplifier channels 
together with input, output grid and ground termi- 
nals, gain controls, and power supply. A panel 
meter is provided for balancing the amplifiers and 
monitoring the dc output levels. Overload indi- 
cators for each channel are also panel mounted. 

The output characteristics include: Voltage 
Range, +125 v max, +100 v normal; Impedance, 
less than 0.01 ohm at dc; Current, 25 ma max at 
+100 v (4000 ohms load); Phase, 180° out of phase 
with the input. The open loop gain over-all is 
10° at dc and greater than 3 x 104 at 100 cps. 
Accuracy approaches 0.1% at dc with internal 


[Packard Bell Computer Corp. | 


networks. 

A number of plug-in panel assemblies with qi. 
ferent function configurations provide many gep. 
eral purpose and special purpose functions, The 
unit is portable or rack mountable in a half-rack 
module (eight channels fit into an 8%” x 19” rack 
space). The unit weighs 37 pounds. 
PRICE & AVAILABILITY: Contact Sales 

below 
MFR: Beckman Instruments inc., Berkeley Diy, 

2200 Wright Ave., Dept EP, Richmond 3, Calif, 
SALES OFFICES: See eem p. 1535 (1960-61 Ed) 
OTHER PRODUCTS: See eem pp. 848, 849 
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Offices 


Bandwidth Of 100 KC Is Unaffected By Gain Changes 


For use with interchangeable plug-in input 
circuit modules, low-level, wideband D-C Amplifier 
Model 361 can be operated (manually or remotely) 
in various combinations of fixed or variable gain 
or bandwidth. 


Featuring an accuracy of +0.02% at dc (stand- 
ard), a linearity of +0.01%, and a stability of 
+0.01%, the unit supplies a gain from +10 to 
+1000 in ten fixed steps. Common mode rejection 
(cmr) ratio of the amplifier increases in direct pro- 
portion to an increase in amplifier gain. The cmr 
is 1,000,000 between dc and 150 cps. Input im- 
Pedance at dc from either input terminal to any 
other terminal is at least 1000 megohms. 


REFERENCE SUPPLY [Tensor Electric Development Co., Inc.] 


One standard version of the Model 361 incorpo 
rates a two-position relay for remote selection of 
any two gain settings between 10 and 1000. An 
other version provides seven gain settings from 10 
to 1000 with vernier adjustment at each setting. 


PRICE: From 1,700.00; AVAILABILITY: From stock 

MFR: Packard Bell Computer Corp., Div. Packard 
Bell Electronics, 1905 Armacost Ave., Dept EP, 
Los Angeles 25, Calif. 

SALES MGR: H. Davis, BR 2-9161; for nearest rep 
see eem p. 1654 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 680 
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Precise Standard For Instrument Calibration, Accuracy + .25% 


The Model 5890 voltage supply can be used for 
calibrating most a-c/d-c voltmeters, as a source 
of accurate a-c/d-c power up to 10 watts, as a 
precise a-c/d-c voltmeter in the 0 to 100 volt 
range and as a general source of a-c or d-c voltage. 
Accuracy of the unit is +.25% of the set voitage 
above .01 volt and +.20% of set voltage (plus 5 
microvolts) below .01 volt. 


Four ranges of a-c or d-c voltage are provided: 
0 to .1, 1, 10, and 100 volts. The a-c frequency is 
the same as the line frequency (60cps). Provisions 
are made in the unit to accomodate other line 
frequencies from 25cps to 25kcs. 


After a 15 minute warm-up, the output voitage 


SOUND SURVEY METER [Korfund Co., Inc.) 


Transducer Pinpoints Sound Source 

This Type B sound survey meter is designed 
especially for use in measuring sound levels in 
factories, offices, public buildings, and field sur- 


ASA 
TER NETWORKS 
A Gane c 


veys. It can also be used as a vibration meter 
in conjunction with mechanical or electromechan- 
ical equipment. 


This vest-pocket sized, fully transistorized 
instrument is claimed to indicate sound levels 
from 40 to 125 db on its easy to read scale, with 
a frequency response within A.S.A. specified toler- 
ances in the 45 to 8000 cps range. 


Relative magnitudes of vibration or structure- 
borne noise can be singled out to a single source 
of disturbance through use of a mating transducer 


DIGITAL MULTIMETER [Packard Bell Computer Corp.) 
Measures A-C/D-C Voltages, Resistance, Frequency, And Period 


Solid state, militarized analog-to-digital con- 
verter Model M7 was developed for use in auto- 
matic checkout applications including tests of 
missiles, space vehic'es, radar, computers, etc. 
The function, range, and sensitivity of the con- 
verter can be selected manually or remotely by 
means of relays that are included in the unit. 
Ratio and phase angle measurements can be 
Provided as options. 

Frequency measurements from 1 cps to 100 kc 
can be made to an accuracy of 0.01% +1 count. 
A measurement is completed in 0.1 second (100 
kc range). Periods from 0.001 to 0.1 second can be 
measured to an accuracy of 0.01%. Voltage and 
resistance ranges extend to 1000 volts ac or dc 


will remain within specifications for a minimum 
of 5 minutes without readjustment, providing 
ample time for meter calibration purposes. The 
unit has high power output up to 100 ma load 
current and low power output of 2.5 megohms 
minimum load. 

The unit measures 
weighs 20 Ibs. 
PRICE: $495.00 
AVAILABILITY: 2 to 3 weeks 
MFR: Tensor Electric Development Co., Inc., 1873 

Eastern Parkway, Dept EP, Brooklyn 33, N. Y. 
SALES MGR: S. Sutton, HY 5-9200 
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124%” x 9%” x 82" and 


which plugs into the meter. It is also useful ip 
preventive maintenance programs to check on 
progressive wear of machinery parts. 

The unit contains a dynamic microphone which 
is unaffected by temperature and humidity changes 
over the normal range of room conditions. It is 
powered by a mercury cell battery, which is said 
to be good for a minimum of 10000 measurements. 


PRICE: $149.00; AVAILABILITY: From stock 

MFR: Korfund Co., Inc., Cantiague Rd., Dept EF, 
Westbury, New York 

SALES MGR: S. L. Perlow, ED 3-7580; for nearest 
rep see eem p. 1623 (1960-61 Ed.) 
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and one megohm. 

Model M7 multimeter fulfills the requirements 
of specification MIL-E-16400 for temperature 
shock, vibration, corrosion, and tilt. Power 
quired is 115 volts, 50-400 cps, 50 watts. 
PRICE: Contact Sales Manager below 
AVAILABILITY: 120 days 
MFR: Packard Bell Computer Corp., Div. Packs 

Bell Electronics, 1905 Armacost Ave., Dept & 

Los Angeles 25, Calif. 

SALES MGR: H. Davis, BR 2-9161; for nearest 
see eem p. 1654 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 680 
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BRUNO- 
NEW YORK 


“OFF-THE-SHELF*, 
immediate delivery of the most 
comprehensive stock of 
industrial electronic . products. 


All 
SEMI- 
CONDUCTOR 
PRODUCTS 


including 


ZENER DIODES 


BRUNO-NEW YORK INC. 


, INDUSTRIAL DISTRIBUTOR 


{;4j BRUNO BUILDING 
ji] 460 WEST 34TH ST. 
Hi) NEW YORK 1,N.Y. 
LONGACRE 4-8550 
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CAPACITANCE 
MEASURING 
SYS TEM --- 


e A wide-range, direct-reading capacitance bridge assembly of high 
accuracy and resolution especially suitable for: 


Calibration of two or three-terminal variable air capacitor secondary 
standards. 

Calibration of fixed value capacitance standards. 

Measurements of voltage, frequency and temperature effects on all 
types of capacitors. 

Measurements of very low value three-terminal capacitors without 
zero correction. 


e Measures two or three-terminal capacitors in the range from 0 to 0.12 
microfarads with a resolution of 0.0001 picofarads on the lowest range. 
Use of a ratio transformer circuit and a specially designed standard air 
capacitor having a very low temperature coefficient of capacitance and 
an exceptionally high stability minimizes drift due to changes of room 
temperature, voltage and frequency. Accuracy of the measured capaci- 
tance is referred to this one standard which can be periodically checked 
and adjusted to agree with an NBS certified standard for traceability. 


e The complete, matched system includes the new ESI 707 capacitance 
bridge and the new ESI 860-B generator-detector, a combination of an 
ac generator and a sensitive null detector designed especially for use as 
an accessory to the bridge. Write for catalog sheet C-28. 


® 
visit our display 
1961 IRE SHOW 
booths 3028, 3029, 3030 


Electro Scientific industries 
7524 S.W.MACADAM + PORTLAND !9, OREGON 
formerly/ ELECTRO-MEASUREMENTS, INC. 
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New Products of the Month 
TUNING FORK OSCILLATOR [Fork Standards, Inc.| 


eem File System Sec 


+.002% Frequency Accuracy From 0° to 60° € Sard 2900 


The tuning fork oscillator contains a temperature 
compensated fixed frequency tuning fork, which is 
claimed to stabilize its transistorized osciliator. 
This gives a frequency stability of +.002% in the 
temperature range of 0° to 60°C, taking into con- 
sideration any combination of voltage, attitude, 
and age variables. The unit will operate at extended 
temperatures of —55° to 125°C but at a somewhat 
reduced frequency accuracy. 


Output of the oscillator is said to be greater 
than 3 volts rms (sine or square wave) into a 10K 
load, or any special output voltage up to .1 watt 
dissipation. The output can include transistor- 


DIGITAL PHASE METER [Ad-Yu Electronics Lab., Inc.} 
Phase Angle In Degrees Represented Directly In 


Digital Phase Meter Type 524 is an advanced 
instrument for direct reading of phase angle in 
degrees between two alternating voltages. Phase 
differences as small as 0.1° can be read directly. 





Frequency response is 20 cps to 20 kc. With de- 
creasing accuracy, the upper limit may be ex- 
tended to 50 kc and the lower limit may be ex- 
tended to 10 cps. The relative accuracy is +0.1° 
(+1 digit) and the absolute accuracy is +0.5° from 
20 cps to 20 kc. The error increases siowly up to 
+0.5° relative and 1° absolute at 50 kc and at 
10 cps. The phase range is 0 to 360 degrees, dis- 
played in four digits without range switching. 
Phase reading is not affected by the fluctuation 





DUAL TRACE OSCILLOSCOPES | Avalab Instrument Corp. | 


These two Dual-Trace Oscilloscopes, Types 1120 
Portable and 1120-R Rack-Mountable, permit the 
simultaneous display of two vertical signals 
against time, against each other (X-Y plots), or 
against a third variable fed externally to the X axis. 


Both the Type 1120 and the Type 1120-R may be 
operated as indicators for dual-trace X-Y plots by 
inserting the Type 100 Plotter which fills the piug- 
in cavity and provides access to the main frame 
amplifiers. These amplifiers have a bandwidth of 
dc to 500 kc and a sensitivity of 40 mv/cm. Greater 
sensitivity, as high as 100 uv/cm, and complete 
trigger and sweep circuitry are achieved by using 





HIGH MEGOHM BRIDGES [Mid-Eastern Electronics, Inc.| 


ized frequency dividers or special purpose ampli- 
fiers in a wide variety of applications. 

The unit is constructed in a hermetically sealed 
can measuring approximately six cubic inches, 
with either solder lugs or plug-in connectors. 

Oscillator frequencies are available in the range 
of 360 to 6000 cps, with internal voltage regula. 
tion if desired. 

PRICE: $100.00 to $180.00 (depending on require- 
ments); AVAILABILITY: 3 to 7 days 

MFR: Fork Standards, Inc., 1915 N. Harlem Ave. 
Dept EP, Chicago 35, III. 
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4 Digits 1” High 


of signal amplitudes in either one or both input 
channels within the range from 0.2 volt up to 50 
v rms. Digital readout is completely independent 
of the ratio of signal amplitudes ranging from 
ratios of 1 to 250. 

Type 524 is suitable for phase measurement in 
production lines because the phase reading is 
indicated directly in numerals. 

PRICE: $3,965.00; AVAILABILITY: 2-3 weeks 
MFR: Ad-Yu Electronics Lab., Inc., 249 Terhune 

Ave., Dept EP, Passaic, N. J. 

SALES OFFICES: See eem p. 1516 (1960-61 Ed.) 
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64 Contacts Mate Plug-in Circuits To Main Frame 


other available dual-channel plug-ins. 

The Types 1120 and 1120-R are designed for 
safe off-ground operation up to 500 volts dc. They 
may be run continuously at high line voltage at 
40°C ambient and at 95% relative humidity on 
power lines from 50 to 2500 cps. 

PRICE: $525.00 (Basic) 
AVAILABILITY: 30 days 
MFR: Aanalab Instrument Corp., Dept EP, Cedar 

Grove, N. J. 

SALES OFFICES: See eem p. 1525 (1960-61 Ed.) 
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For Primary Calibration Laboratories And Process Testing 





Megohm Bridges Models 801 and 802 are both 
designed for accurate measurement in the ultra- 
high resistance ranges. 

The Model 801 has a built-in battery power sup- 
ply (0-250 vdc)), electrometer amplifier gaiva- 
nometer, and nine plug-in arms. No auxiliary equip- 
ment is necessary and the bridge can be made 
ready for operation in only ten seconds. Its 
working range covers 1000 ohms to 1.1 x 10 
ohms. And the model's accuracy in measurement 
is guaranteed from 0.08% in the 1000-ohm to 1100- 
megohm range to 0.8% in the higher ranges. The 
unit already is the standard UHR bridge in the 
Primary Calibration Laboratories of the U. S. Army 
Ordnance Dept. and the U. S. Navy Bureau of 











WIDEBAND D-C AMPLIFIER | Kin Tel, Div. Cobu Electronics, Inc.| 
Chopper—Stabilized, Single-Ended—19” Wide 


Wideband d-c amplifier 458B/N can be used as 
a general purpose laboratory amplifier or as a pre- 
amplifier. With d-c and a-c gain positions of 100. 
it can increase the sensitivity of this manufactur- 
er’'s digital voltmeters to 1 microvolt de and 10 
microvolts ac 


Four modes of operation are provided: a d-c 
gain of —100 with +0.01% accuracy and a 0.3 cps 
bandwidth; a gain of +1 with greater than 10,000 
megohms input impedance and +0.001% d-c gain 
accuracy; a wideband gain of —100 providing 
+0.1% accuracy from dc to 2 kc (less than 3 db 
down at 40 kc); and wideband gain steps of minus 
20, 30, 50, 70, 200, 300, 500, 700, and 1000 pro- 


Weapons. 

Mode! 802 is designed for laboratories desir- 
ing to measure up to 10'5 ohms. It is identical to 
the Mode! 801 except that a 100 megohm decade 
(ten steps, 10 megohms per step) is included and 
the 100 ohm decade of the Model 801 is omitted. 

The units weigh 40 pounds and measure 20” 
wide by 16” high by 14” deep. 

PRICE: $3,495.00; AVAILABILITY: 60-120 days 
MFR: Mid-Eastern Electronics, inc., Dept EP, 

Springfield, N. J. 

SALES OFFICES: See eem p. 1637 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1163 
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x 3.5” High 


viding +1.0% d-c gain accuracy and a 40 ke 
bandwidth. 

A “bypass” contro! position connects input 
terminals to output terminals to bypass the ampli- 
fier completely. Output capability is +45 vdc into 
a 10,000 ohm or greater load, 35v peak ac into 1000 
ohms or more. 

PRICE: $1,225.00; AVAILABILITY: 1 week 
MFR: Kin Tel, Div. Cohu Electronics, Inc., 5725 

Kearny Villa Road, Box 623, Dept EP, San 

Diego 12, Calif. 

SALES OFFICES: See eem p. 1622 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 918, 919 
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SAVE 3 WAYS ON DELAY LINES~ 
CALL ALLEN NOW FOR FREE 
ENGINEERING CONSULTATION 


Allen Avionics provides free engineering consultation services, 
which project engineers have found to be extremely useful. By 
consulting with Allen before freezing their delay line specs, 
project engineers have been able to effect major savings in 
time and money plus the elimination of needless delay line 
sophistication. Allen’s services are uniquely slanted towards 
complete systems knowledge so that recommendations are 
made with your entire system in mind. Find out how these serv- 
ices can aid you in your next time delay application. 

Call or write today. 


FREE! 


Send for Free Delay Line Data Sheets today! 


ALLEN AVIONICS, INC. 


PRECISION COILS, CAPACITORS, DELAY LINES, FILTERS, TRANSFORMERS 


255 EAST SECOND STREET » MINEOLA, NEW YORK 
Phone: Ploneer 7-5450 





ORYX 7 


PRECISION MINIATURE 
SOLDERING IRONS 


World’s finest instruments for close- 
quarter precision soldering . . . the 
only complete line of low voltage, 
low maintenance irons for every 
production, service, or laboratory 
application! Ideally suited for 
transistors, printed circuits, and 
fine sub-assemblies. From the 

Operating temperatures 


world-famous Oryx Electrical 
Laboratories of England i. 
fv from 540 to 1000°F 


/ @ REPLACEABLE TIPS 


@ NO HAND FATIGUE 
Weight as low as 
Y% oz. 

@ PLUG IN AND LOW 
VOLTAGE MODELS 
@ HIGH TEMPERATURES 


COMPLETE LINE OF SOLDERING INSTRUMENTS FOR EVERY APPLICATION 





MODEL 


Volts Max. Temp. TIP ALSO TAKES NET 
AC-DC Watts (in°F) Length No. No. PRICE 





$4.95 ea. 
(12 or more 
$4.45 ea.) 


542 6” 1/16” 


- Sie 





$4.95 ea. 
(12 or more 
$4.45 ea.) 
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To keep informed...Keep a file... with 
> <i 


SOLID STATE ABSTRACTS ON CARDS 


3 x 5 index cards with abstracts of the important 
articles from more than 250 technical journals 
published throughout the world. Also U.S. patents 
conference papers, new product releases 
LUiXolh ole Mol ms] SiicclamelolcolMiltiilc late Mel mel iel-Metel gels 


Available in the following categories 
Solid State Metallurgy 
Solid State Physics 
Solid State Devices 
Solid State Device Circuits 
NYolite MSIichi-M OLS aia-Me-\elelileel ilelars 


1s SOLID STATE ABSTRACTS ( 


For Computer Engineers . . . 
COMPUTER ABSTRACTS ON CARDS 


e 'c its 


able in Journal form 


write for es 


CAMBRIDGE 
eloT Te), ile wile), b 


CO 8 Peewee Ti Oo WN 
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$4.95 ea. 
(12 or more 
$4.45 ea.) 





$6.95 ea. 
(12 or more 
$6.45 ea.) 





$4.95 ea. 
(12 or more 
$4.45 ea.) 





$7.50 ea. 
(12 or more 
$7.05 ea.) 





$8.00 ea. 
(12 or more 
$7.55 ea.) 





115-10 115vAC 10 672 r 


$6.95 ea. 
(12 or more 
$6.45 ea.) 


115-15 115vAC 15 717 r" 








|_Ti Material 
Nickel plated _ 

TIPS: | B Nickel plated 
__Nickel plated — 
_ Solid Nickel 


____Tip Diam. __Net Price| 








Solid Nickel 


c 
— 
Protected by E. 
F__Nickel plated 
G 
= 
i 
a : 


U. S. Patents 


Solid Nickel end 


__ Copper Alloy “and plated Ms” ate 
___Copper alloy, nickel plated — %2" 


Copper alloy, nickel plated 2” 





L Copper alloy, nickel plated \,”" 


THE ORYX COMPANY 


13804 VENTURA BLVD. SHERMAN OAKS, CALIF. 
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New Products of the Month 


HIGH VOLTAGE A-C TESTER [Associated Research, Inc.| 


ht 
For Lab, Quality Contro! And Production Applications eictromc engineers master BQ AY 


The Hypot®, Mode! 4641 mobile high voitage 
a-c tester is an insulation dielectric strength test 
set for electronic laboratory, quality control, and 
Production applications. The cabinet has semi- 
pneumatic tires and a push-handle for ‘“‘on-location 
testing.”” A 4%,” kv meter is connected directly 
across the high voltage output, assuring accurate 
measurements which are unaffected by line and 
load variations. 

The unit is claimed to meet requirements for 
laboratory tests on insulating materials, a wide 
range of electrical and electronic components, and 
completed assemblies. A magnetic circuit breaker 
is installed which is set to the maximum kva rating, 
or to a lower point in applications where a fast 


EXPLOSION- data Letennmnnaeumathay GAUGE [The Fredricks Co. | 


break at lower voitage is required. 

Several! versions are availabie, with outputs of 
C-5, 0-10, or 0-20 kv at 1, 2, 5, or 10 kva ratings; 
and 0-30 kv at 1, 2, or 5 kva. Dimensions of the 
cabinet are’21” x 23” x 41”. Weight varies from 
150 to 250 Ibs. 


PRICE: $1050.00 to $1825.00 (depending on re- 
quirements; AVAILABILITY: 4 wks. 

MFR: Associated Research, Inc., 3777 W. Belmont 
Ave., Dept EP, Chicago 18, Ill. 

SALES MGR: R. W. Inman, CO 7-4040; for nearest 
rep see eem p. 1528 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 842 
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NO ees eA Ee ° For Use In Liquid Oxygen And Liquid Hydrogen Atmospheres 


Explosion-proof vacuum thermocouple gauge, 
Televac Class 2A-E, meets both the Underwriters’ 
Class |, Group D, Division 2 requirements and mili- 
tary specification MIL-C-9435-A (A5-G) for explo- 
sion-proof instrumentation. The gauge consists of 
a Televac meter enclosed in a heliarc-weided alu- 
minum case, hermetically sealed, with a sealed, 
threaded connection to the thermocouple gauge 
tube located outside the case 


Also suitable for use in the explosive atmos- 
pheres generated in certain types of vacuum metal- 
lurgy, the gauge has a range of from 1 to 1,000 





A-C DIELECTRIC TEST SET [Peschel Electronics, Inc.| 


michons (.001-1.0 mm) Hg. Accuracy of readings 
is +2% at midscale. Voitage stability is 1% max 
error with input variations between 95-135 volts. 
Sensitivity is 12 mv at 1 micron. Dry air is the 
calibrating medium. The metal gauge tubes may 
be operated up to 100 psig. 

The 4.5” ruggedized type indicating meter, is 
hermetically sealed with a neoprene gasket 
PRICE: $325.00; AVAILABILITY: 6-8 weeks 
MFR: The Fredricks Co., Dept EP, Bethayres, Pa. 
SALES MGR: W. Johnson, Wi 7-2500 
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Motorized Output Control, Adjustable Output Of 0-15KV RMS 


The Mode! K15-2M, conforming to ASTM D149-59T 
standards, features low waveform distortion of 
less than 5%. The unit has a dual scale kv meter 
connected directly at the high voltage output for 
accurate voitage indication; motorized output con- 
tro! for uniform rate of rise of output voitage 
(approximately 500 volts per second); and com- 
plete convenience and safety controls. 

Controls include a line switch with pilot lamp, 
“HV on” push button with pilot lamp, a “raise- 
lower" switch for the motorized output control, a 
kv meter range selector switch, and a circuit 
breaker with trip-free reset to deenergize the high 
voltage when a fault occurs or test set capacity 
of 2 kva is exceeded 


VSWR & ATTENUATION TEST SET [Telonic Industries, Inc.| 


Safety features include a zero start interlock, 
an external interlock provision, surge protection 
for the primary of the hv transformer, and a shield- 
ed hv output cable. 


The table top cabinet measures 16” x 18” x 22”, 
and the device weighs approximately 110 Ibs. 
PRICE: $1190.00; AVAILABILITY: 2 wks 
MFR: Peschel Electronics, Inc., Towners, R.F.D. 1, 

Dept EP, Patterson, New York 
SALES MGR: S. S. Peschel, TR 8-3251; for nearest 

rep see eem p. 1657 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 950, 951, 1184 
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Determines VSWR Attenuation Values Of R-F Components Or Circuits 


Claimed to be the first of its kind, this test set 
uses a pair of coaxial switches operating at 30 cps 
to provide a dual oscilloscope trace. The two 
traces, representing a reference value and an un- 
known, provide instantaneous readings of VSWR 
or attenuation for the device under test. 


The generator section of the test set operates at 
a fundamental! frequency using a sweep oscillator 
with a precision vibrating capacitor, providing a 
flat response within 5% over its maximum sweep 
width and an output of over .75 voits into a 50 
ohm load. in the comparator section two r-f at- 
tenuators are used to adjust response of the refer- 
ence and unknown signals 


MICROVOLT POTENTIOMETER | Physics Research Laboratories | 


In operation, the unknown device is connected 
to the proper terminals on the test set, producing 
a trace of undetermined value on the scope. The 
VSWR or atttenuation dial is then rotated to ob- 
tain a response on the scope that matches the 
trace of the unknown. The VSWR or attenuation 
value can then be easily read from either dial 
face. Set measures 24” x 16” x 16”; approx. weight 
is 85 Ibs. 

PRICE: $1600.00 to $1800.00 (depending on re- 
quirements) 

AVAILABILITY: 60 days 

MFR: Telonic Industries, inc., Dept EP, Beech 
Grove, Ind. 
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Compares Two Voltages Which Are Within 0.1% Of Each Other 


The Mode! AE5075 microvolt potentiometer is 
designed for comparison of two voltages which are 
within 0.1% of each other to within 1 microvoit 
directly, or to a fraction of a microvolt by inter- 
polation on an external galvanometer. The unit is 
useful in production or quality control testing pro- 
grams where instant, precise voltage comparisons 
in the microvolt region are required. 


The power source consists of a built-in satu- 
rated standard cell, which is claimed to be useable 
for periods of 2 years or more. The voltage range 
extends from O to 1110 microvoits, with an in- 
ternal resistance of 100 ohms per microvolt. 





The unit is said to be virtually self calibrating, 
and can be checked out using a standard pre 
cision instrument potentiometer in a few minutes. 
Simplified operation permits measurements by non 
technically trained personnel with accuracy and 
confidence. 

PRICE: $455.00; AVAILABILITY: From stock 
MFR: Physics Research Laboratories, P.O. Box 555, 

Dept EP, Hempstead, New York 
SALES MGR: J. B. Kelly, IV 3-8299; for nearest rep 

see eem p, 1659 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 952 
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FROM OMNITRONICS, INC. 
e 


PHOTOELECTRIC 
TAPE READER 


MODEL PTR-7 
with these exclusive features: 


NEW STABILITY WITH A.C. 
COUPLED AMPLIFIERS 


The application of a chopped light 
system enables Model PTR-7 to use 
A.C. Amplifiers, thus eliminating the 
drift common to D.C. Amplifiers. 
Result: outstanding stability! 


NEW RELIABILITY WITH 
REFLECTED LIGHT PRINCIPLE 


Omnitronics, Inc. Model PTR-7 uses 
reflected light in the actual reading 
process for a better signal-to-noise 
ratio particularly in reading the more 
translucent tapes. 

Result: greater reliability! 


NEW HIGH PERFORMANCE 
WITH QUALITY COMPONENTS 


Such as stable silicon solar cells, 
solid state amplifiers and power sup- 
plies for longer life, smaller size and 
lower power requirements and simple 
mechanisms. 
Result: high performance operation! 
Check These ‘‘Plus’’ Features 
Ultra-compact, needs just 5%’ of rack space 
Optional selection of tape speeds, 
10, 30, 75 or 100 inches /sec. 
Quick, Easy In-Line Loading 
High speed stop-start 
Weighs just 28 Ibs. 
Reads standard tape widths 11/16’’, 7/8’, 1’’ 
Reads up to 8 channels and sprocket 
Simplified, complete controls 


76): Complete information 
THE on Model PTR-7, specs 
Maite 2nd prices... drop us a 
*: letter or postcard. 


OMNITRONICS, INC. 
2G... ven 


511 N. BROAD ST., DEPT. D , 
PHILADELPHIA 23, PENNSYLVANIA 
Visit our IRE booth 4225 
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the light 


output- 
at low 
voltage 
levels! 


Now — Thomas Electronics’ cathode ray tubes with P31 
screens put out twice the light output of conventional tubes 
with Pl & P2 screens in the low voltage operating range. This 
brightness increase can be exploited directly in terms of 
improved writing rate and photographic response, or indirectly 
by reducing voltage or current to improve deflection sensitivity 
or resolution. 


For voltages between 5 KV and 2.5 KV the new screens are 
metallized. For applications below 2.5 KV and down to as low 
as a few hundred volts, the screens are prepared by a newly 
developed process which results in greatly improved quality 
and brightness performance. 


Your inquiries are invited for the new P31 screens or con- 
ventional screens processed by these new 

techniques — perhaps your display tube 

problems with low voltage or transistorized 

circuitry can now be solved! 

Write today for complete technical data on 

one of the world’s largest specialized lines 

of cathode ray tubes for commercial and 

military applications. 


. INDUSTRIAL AND 
OMAS 
TUBE DIVISION 


Fllectronics, Inc. 


118-9th STREET, PASSAIC, NEW JERSEY e GR 3-4040 


TELEVISION TUBE DIVISION ELECTRONIC COMPONENTS DIVISION 
Picture Tubes, Cathode Ray Tube Traveling Wave Tube Attenuator Rods, 
an oe 6=6hlh oe 

; 
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DOUBLE INTEGRATING VIBRATION METER [Uwhboltz-Dickie Corp.) 


Simultaneous Monitoring Acceleration, Displacement, Velocity 


The Model 610-M double integrating vibration 
meter provides standardized simultaneous output 
signals of displacement, velocity, and accelera- 
tion from any piezo-electric accelerometer. An ac- 
celerometer sensitivity dial automatically normal- 
izes all outputs when set to the specific sensitivity 
of the accelerometer under test. 

A high impedance cathode follower input, a vari- 
able gain amplifier and two stages of integration 
provide the velocity and displacement signals from 
the accelerometer input. Velocity output is 96.4 
millivolts rms/in./sec., and displacement output 
is 1 volt rms/in. DA. An integral meter provides 
direct reading of displacement or acceleration. A 
25 foot low noise triax cable is supplied with driven 


SWEEPING OSCILLATOR [Kay Electric Company | 


Range 2 To 215 MC In 12 Bands 


Model 860-B sweeping oscillator is a new ver- 
sion of this maker's Vari-Sweep. The 860-B offers 2 
additional calibrated frequency bands, for a total of 
12, covering the frequency range of 2 to 215 mc. 


The main band switch oscillator assembly has 
been replaced with a precision teflon and coin sil- 
ver turret featuring simplicity of operation and 
maintenance. Individual plug-in units contain all 
circuit elements for each frequency band and may 
be easily removed for inspection and repair. A 
self-contained strip holding the miniaturized r-f 
oscillator tubes and associated circuitry is also 
easily removed. 


The additional two bands provides for increased 


eem File System! Sec 
cy 2900 


center shield to reduce cable capacitance effects 
to a minimum. 

The unit is said to be especially useful in cajj- 
bration setups where an accelerometer is being 
calibrated against a velocity coil standard, or a 
velocity pick-up is being calibrated against an 
accelerometer standard. 

PRICE: $750.00 

AVAILABILITY: 60 days 

MFR: Unholtz-Dickie Corp., 2994 Whitney Ave. 
Dept EP, Hamden, Conn. 


SALES MGR: J. Dickie, AT 8-3358 
Check 232 Reader Service Card 3/6] 


margin of operating characteristics. Specifications 
include: r-f output 1.0v rms into 50 or 70 ohms 
AGC’d; sweep width to 30 mc; sweep rate continu- 
ously variable, 10 to 40 cps, locks to line freq; 
attenuators switched 20, 20, 10, 6 and 3db plus 
continuously variable 6db; sweep output regular 
sawtooth, synchronized with sweeping oscillator, 
amplitude 7.0 approx; input 100w, 117v +10% 
50-60 cps; weight 34 Ibs; size 94%” x 19%” x 13”. 


PRICE & AVAILABILITY: Contact Mfr. below 


MFR: Kay Electric Co., 14 Maple Ave., Dept EP, 
Pine Brook, N. J. 
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SOLID STATE UNIVERSAL COUNTER-TIMER [Computer Measurements Co.) 


Militarized 10 MC, 5’2” Wide Direct Reading Unit 


Combining the tunctions of a counter, time inter- 
val meter and frequency/period meter, Model 
1144A, provides increased reliability and reduced 
power consumption (50 watts). The militarized, all 
transistor 10 mc unit is only 54” wide x 114%” high 
x 14” deep and weighs just 22 Ibs. 


Heterodyning techniques are used in this direct 
reading device, which is available with either the 
Standard vertical decade panels or inline Nixie 
readout. The unit is offered with a 2-year free 
service warranty. 


The counter-timer consist of 3 input channels, 
a@ special decade count-down time base and a 
series of plug-in, transistorized decade counting 


This completely solid state unit, the Model S-300 
tuneable silicon transistor sinusoidal oscillator is 
an epoxy encapsulated device designed to create a 
stable sine wave signal source. Stability as a func- 
tion of supply voltage and temperature have been 
emphasized together with reliability. 


Applications for this instrument are numerous 
and include; tone generation, telemetering and 
control, carrier systems, frequency coding, timing 
circuits, synchronization, discrete event indication, 
paging systems, magnetic tape biasing, etc. 


Some output characteristics are: center freq 
25cps to 100kcps (can be supplied on special 
order); tuning range, center freq +25%; output 


| Hewlett-Packard Co. | 


Measures D-C Flow Without Breaking Leads 


This Model 42BB clip-on dc milliammeter is de- 
signed to measure the direct current flow in a 
wire without breaking the current carrying leads. 
In operation, the jaws of the probe are simply 
clipped over the wire carrying the direct current 
to be measured. The flow is read directly on the 
meter. if two wires carrying current in opposite 
directions are inserted in the probe jaws, the dif- 
ference of the current flow between the two wires 
will be indicated. 

The unit is capable of measuring direct current 
from 1 milliampere full scale to 10 amperes full 
scale. Greater sensitivity is obtained by looping 
the current carrying wire several times through the 
Probe jaws and dividing the meter indication by 


units. (dcu). Output info from each dcu will 
operate digital printers, punches, inline readouts 
and other data processing equipment. 

Measurement ranges are dc to 10mc for freq; 
0.1 usec to 10’ sec for time interval; and 0.1 usec 
for period. Accuracy is +1 count + osc stability. 
Sensitivity is 0.25v rms, input impedance is 25 k 
ohms/v. 


PRICE: $3500.00; AVAILABILITY: 60-90 days 

MFR: Computer Measurements Co., 12970 Brad- 
ley Ave., Dept EP, Syimar, Calif. 

SALES OFFICES: See eem p. 1556 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 668, 669 
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SILICON TRANSISTOR TUNEABLE OSCILLATORS [Solid State Electronics Co.) 
Range 25 Cps To 100 Kcps—For Tone Generation, Telemetering 


amplitude greater than 2v rms for load impedance 
greater than 35k ohms; output impedance nominal 
2.5k ohms, for min loading use load impedance 
greater than 35k ohms; and distortion 5% total. 
Size nominal 0.97” x 1.60”, height 2.3” to 4.10”. 


PRICE: $174.00 to $230.00; depending on require- 
ments; AVAILABILITY: 2 weeks 

MFR: Solid State Electronics Co., 15321 Raven St. 
Dept EP, Sepulveda, Calif. 

SALES MGR: Edward Y. Politi, EM 4-2271; for near- 
est rep see eem p. 1687 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1470 
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the number of turns. Thus, current flow of a frac- 

tion of a milliamp can be accurately measured. 
The Model 428B also has an adjustable cali- 

brated output available at a front panel jack for 

driving recorders or making low frequency current 

measurements. 

PRICE: $550.00 (cabinet); $555.00 (rack-mount) 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Hewlett-Packard Co., 1501 Page Mill Rd., 
Dept EP, Palo Alto, Calif. 

SALES MGR: R. Reynolds, DA 6-7000; for nearest 
rep see eem p. 1606 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 553, 884-893,* 
1023-1025, 1142 
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SHOP EQUIPMENT 
AND STEEL SHELVING 


Modular Benches e Steel Shelving « Work Benches 
e Stock Carts e Handicabinet® Benches « Service 
Trucks « Stacking Boxes « Parts Bins ¢ Small 
Parts Cabinets and Cases. 


When you need steel equipment priced right 
—produced right—and delivered right on time 
—specify BAY, for integrated service. In long 
use, all products have proven to be designed 
properly, produced properly . BAY prod- 
ucts, unconditionally guaranteed, ‘normally are 
in stock (including all the new lines) ready 
for immediate shipment. For top quality 
products, quick delivery, specify BAY. 





Write now for free catalog, complete pricing 
information, and the name of your local 
distributor. 


BAY PRODUCTS DIV. 
AMERICAN METAL WORKS INC. 
1838 W. Cambria St., Phila. 32, Pa. 


BAidwin 9-1805 
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JUST 
A SINGLE THREAD 
LO ET ee 


The light that activates photo-electric cells 
through punch cards or tapes must emo- 
nate from a perfectly straight, single 
line source. Any deviation from a straight 
line, obviously would cause inaccuracies. 

Chicago Miniature’s engineers were 
called upon to design such a lamp for 
the input device of an air traffic control 
system used for the instantaneous com- 
putation of aircraft positions. Not only 
was a single wire, perfectly straight fiia- 
ment needed but, in addition the lamp 
was required to withstand Uy 
shocks delivered at 90° ound 

This problem, typical of many present- 
ed to and solved by Chicago Miniature 
Lamp Works, was met by the 3-way 
spring suspension of the filament. To 
eliminate any possibility of reflections 
from the glass envelope, a non-reflective 
black shield can be added. 
Two lamps designed for use Chicago Miniature’s specialized engi- 
with punch cards or tape. neering ability and half century of expe- 
One at left includes non- rience prove invaluable in the production 
reflective shield. of lamps to meet such exacting demands. 

Its complete line of standard lamps are 
manufactured with the same care and 


precision. 
Write For 
Standard Lamp Data Book 


CHICAGO MINIATURE LAMP WORKS 
1520 No. Ogden Ave. Chicago 10, Ill. 














1910 1960 
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ELECTROMECHANICAL 
COMPONENT 


LOW-COST PK 
ROTARY SWITCHES 


Cycle Life: 100,000 cycles 
minimum. Light, strong, 
molded nylon with silver- 
plated brass or solid silver 
alloy contacts and rotor 
blades. Available in black 
or special colors. 


PRECISION MADE FOR 
MAXIMUM RELIABILITY 


SNAP SWITCHES 
per MS-25089 


Sinusoidal, toggle spring 
design ensures positive, 
tease-proof snap action... 
minimum arcing and contact 
wear. Heavy coin silver con- 
tacts for long life and low 
resistance. Color coded but- 
tons. Wide choice of hous- 
ings, mountings and contact 
arrangements. 


FOR FULL ENGINEERING DETAILS, CIRCLE INQUIRY CARD NO. 47 


EQUIFLEX all metal 
VIBRATION 
ISOLATORS 


Outperform rubber (absorb 
shock from all directions) 
outlast rubber (unaffected 
by dirt, grit, oils, corrosive 
atmospheres). Available in 
plate and cup types for 
loads up to 35 lbs. per mount. 


FOR FULL ENGINEERING DETAILS, CIRCLE INQUIRY CARD NO. 48 


BOOTHS 2535- 


2536 1.R.E. SHOW 


The UCINITE 
COMPANY 


Division of United-Carr Fastener Corp. 


Newtonville GO, Mass. 
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AC/DC TO DC COMPARATOR | Rotek Instrument Corp. | 








AC/DC CONVERTER 





DIFFERENTIAL D-C AMPLIFIER |Video Instruments Co., Inc.| 





-C VOLTMETER [Calibration Standards Corp.| 
Accuracy To +0.01% --5 Volts; Range 0-1000 VDC 


All-transistorized d-c voltmeter Model DC-200 
AR is a precise differential device featuring self- 
calibration and complete warmup in less than 30 
minutes. Typical published specifications include 
a potentiometer accuracy of +0.002%, temperature 
stability of 2 PPM/°C from 10°C to 40°C, and regu- 
lation of +0.001% for a 10% change. 

Below 10 volts the instrument has an infinite 
input resistance at null. Above 10 volts the input 
resistance is 2 megohms. The instrument provides 
6 digit readout with near infinite resolution. 


Only the highest stability precision wire wound 


LOW R-F POWER METERS ([Electro-lmpulse Laboratory, Inc.| 


eem Fite Sy 





resistors are used in critical circuits, for stability 

to +10 ppm per year. The zener reference supply 

is stable to approximately +10 ppm per year 
The instrument is offered in a universal rack- 

bench mounting, 19” w x 7” h x 6” d; it weighs 12 

pounds. 

PRICE: $985.00 (approximately) 

AVAILABILITY: 30 days 

MFR: Calibration Standards Corp., 1025 Westmin- 
ster Ave., Dept EP, Alhambra, Calif. 

SALES MGR: J. L. Fouch, CU 3-8156. 
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From 0.2 To 700 MC—Accuracy + 5%—Absorption Type 


Measuring from 0.2 to 700 MC, these three low 
power r-f power meters include Model PM-4, (150 
and 600 milliwatts full scale), Model PM-5 (500 and 
1500 milliwatts full scale), and Model PM-6 (1.5- 
6 watts full scale). These broad band Power Meters 
are of the absorption-type consisting of an air 
cooled, coaxial load resistor and a voltmeter cali- 
brated to read watts. 


They are suitable for use as field or laboratory 
test instruments, are completely shielded and 
non-radiating, permitting transmitter testing and 
adjustment without interference. No correction 
curve is necessary to cover the frequency range. 


Since this is a resistive voltage divider which 





has the same voltage division at dc, 60 cycle ac, 

and at high radio frequencies, this instrument can 

be calibrated and its calibration can be checked 

frequently on 60 cps supply voltages. The instruc- 

tion book accompanying the units gives full in- 

structions on the calibration of these power meters, 

using 60 cycle power supply. 

PRICE: $95.00; AVAILABILITY: 30 days 

MFR: Electro-impulse Laboratory, Inc., 208 River 
St., Dept EP, Red Bank, N. J. 

SALES MGR: |. Rubin, SH 1-0404; for nearest rep 
see eem p. 1576 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1014-1016 
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1, 5, And 10 MV Standardizing Calibration Signals 


Model 212 AC/DC to DC comparator extends the 
application of an ordinary oscilloscope to that of 
@ waveform comparator and analyzer. The instru- 
ment is a precision summer-limiter-amplifier-lim- 
iter based on operational amplifier techniques. 
Peak ac may be compared to dc with a 0.005% 
comparison accuracy, and dc to dc with a 0.001% 
accuracy. In addition to calibrating ac and dc 
standards, the comparator permits precision ob- 
servation of smal! selected portions of large wave- 
forms without oscilloscope overload 

Completely transistorized, the unit is built in 
accordance with specification MIL-E-4158. Some 


[Non-Linear Systems, Inc. | 


of the more important characteristics are tabu- 
lated below. 
AC/DC DCc/DC 


Characteristic Comparison Comparison 


Input Ranges 0-20 v peak, 0-20 v 
Input Impedance and dc 
at null 10K ohms 10 megohms 


Frequency Range 0-5 kc dc 

PRICE: $1250.00 

AVABILITY: Stock to 10 weeks 

MFR: Rotek instrument Corp., 733 Concord Ave., 
Dept EP, Cambridge, Mass. 
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Automatic Range Selection—Used With Digital Voltmeters 


Mode! 125& AC/DC Converter, when used with 
a digital voltmeter (such as this manufacturer's 
Model M24 Premium Digital Volt-Ohmmeter), is 
ideally suited for automatic data logging and 
system testing jobs where a wide range of a-c 
voltages is being measured. Used with a digital 
voltmeter, the 125E automatically selects the prop- 
er range and the instruments display the readings 
in four digits. The input voltage range is 1 milli- 
volt to 1000 volts, in steps of 9.999/99.99/999.9 
volts ac. It has an input impedance of 10 megohms. 


The response time of the 125E is very short for 
such an ac to dc converter. The output voltage is 
within 0.01% of the final value in less than six 


seconds for full scale excursion, even at the lowest 
frequency (30 cps). 

The instrument has simplified frequency com- 
pensation circuits, eliminating all but two trimmer 
capacitors. For applications which require opera- 
tion only on certain ranges, the range can be con- 
trolled remotely with the 125E by electrical sig- 
nals or contact closures. 

PRICE: $1,500.00; AVAILABILITY: From stock 
MFR: Non-Linear Systems, Inc., Dept EP, Del Mar, 

Calif. 

SALES OFFICES: See eem p. 1649 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 930, 931, 1286 
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Transistorized, Chopper Stabilized—Output + 10 Volts At 200 MA 


Model 602 Differential DC Amplifier is designed 
to amplify signals from strain gages, thermo- 
couples, and other transducers which provide low 
level signals. it amplifies microvolt signals and 
sends them over miles of cable. The unit is a 
chopper-stabilized amplifier having a fully iso- 
lated input and output 


Common mode rejection is 100,000,000:1 at dc, 
and 1,000,000:1 at 60 cps for common mode signals 
up to +200 volts peak amplitude, even with a 
10,000 ohm unbalance in the line. Zero stability 
is better than 0.05% of full scale output for at least 
1,000 hours. In addition to a vernier gain adjust- 


ment, the gain is 10, 30, 100, 300 and 1,000. 
The output can tolerate capacitive loading uP 

to 10 microfarads at 100 cps bandwidth without 

going into oscillation. Each unit has an integral, 

regulated power supply. This amplifier is fully 

enclosed for bench use, or can be rack mounted, 

6 units to a standard 7” high panel. 

PRICE: $550.00; AVAILABILITY: 30 days 

MFR: Video Instruments Co., Inc., 3002 Pennsyl- 
vania Ave., Dept EP, Santa Monica, Caiif. 


SALES MGR: P. Pohl, EX 3-1244; for nearest rep | 


see eem p. 1714 (1960-61 Ed.) 
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ALABAMA 
Specialty Distributing Co., Inc. 
763 Juniper St., Atlanta, Georgia 
TRinity 3-2521 
IOWA 
lowa Radio Supply Co. 
719 Center Point Rd., N.E., Cedar Rapids 
EMpire 4-6154 
INDIANA 
Radio Distributing Co., Inc. 
1212 High St., South Bend 24 
ATlantic 8-4664 
ILLINOIS 
Interstate Supply Co. 
4445 Gustine St., St. Louis, Missouri 
Flanders 1-7585 
Radio Distributing Co., Inc. 
5144 West Madison St., Chicago 44 
EStebrook 9-2121 
KANSAS 
Burstein-Applebee Co. 
1912-1014 McGee St. 
Kansas City, Missouri 
BAltimore 1-1155 


'eem File System] Sec. 
ete ct nner 


a VZ// up to date 
a Telirciineds 


SEMICONDUCTOR 
CATALOG 


your nearest 


Radio Supply Co. 
115 Laura St., Wichita 
AMherst 7-5218 
MICHIGAN 
Radio Specialties Co., Inc. 
12775 Lyndon St., Detroit 27 
BRoadway 2-4200 
MINNESOTA 
Gopher Electronics Co. 
370 Minnesota St., St. Paul 1 
CApitol 4-9666 
MISSOURI 
Burstein-Applebee Co. 
1012-1014 McGee St., Kansas City 
BAltimore 1-1155 
Interstate Supply Co. 
4445 Gustine St., St. Louis 16 
Flanders 1-7585 
NEBRASKA 
Burstein-Applebee Co. 
1012-1014 McGee St. 

Kansas City, Missouri 
BAitimore 1-1155 
OHIO 
Hughes-Peters, Inc. 
1128 Sycamore St., Cincinnati 
DUnbar 1-7625 


presented by 


authorized industrial distributor 


Radio & Electronic Parts Corp. 
3235 Prospect Ave., Cleveland 15 
UTah 1-6060 

The Stotts-Friedman Co. 

108-112 N. Jefferson St., Dayton 2 
BAlidwin 4-1111 

OKLAHOMA 

Radio, Inc. 

1000 S. Main St., Tulsa 

Gibson 7-9124 

Radio Supply Co. 

115 Laura St., Wichita, Kansas 
AMherst 7-5218 

TENNESSEE 

Electronic Distributors 

823 S. Marshall, Winston-Salem, N.C. 
PArk 4-0541 

WISCONSIN 

Radio Distributing Co., Inc. 

5144 West Madison St., Chicago 44, Illinois 
ESterbrook 9-2121 


*Representative of Transitron’ 
broad line. 


Get FAST off-the-shelf delivery-quantities from 1-999 


Tra ngitrOnn o.oo. cocoons 
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SILICON 
TRANSISTORS 


FEATURES 
© Low Ico 


e High Temperature 
Reliability 


e Mechanical Ruggedness 


e Broad Power Range 





CHECK 361 READER SERVICE CARD 





| MEDIUM POWER | 








Type 
2N547 
2N549 
2N551 
2N498 
2N657 
2N1054 
2N1055 


HIGH VOLTAGE 


| Minimum 

Maximum D.C 
| Dissipation Collector Common 
at 100°C Voltage Emitter 
Case Ve max Current 
(Watts) (Volts) Gain, 8 


| Maximum 
| Power Typical 
Collector 
»aturation 
Voltage 
(Volts) 


5 60 } 20@ 500ma | 3V@ 500ma 


5 20, 200ma | 2.5V(@ 200ma 


5 | 20 50ma| 1V@ 50ma 


} 
2.5 12@ 200ma} 4V(@ 200ma 


t 
2.5 ( 30a, 200ma | 4V@ 200ma 


5 20 @ 200ma | 2.5V @ 200ma 


5 | 20@ S0ma} 1V@ 50ma 


Pa kage 











_ SMALL SIGNAL 


_ 





FAST SWITCHING 


60 | 15 500ma| 
+ 
30 15q@ 500ma 


20 150ma 


T T 
60 | 40 (a 150ma | 150ma 





2N1116 
2N1117 


HIGH BETA 


49 500ma ] 


40 200m a| 2 








Maximum 
Collector 
Voltage 
Vee Peak 

(Volts) (MC) 


Minimum 
Common 
Emitter 
Current 
Gain, 6 


Typical 
Cut-Off 


Type 


Frequency 


Maximum 
Collector 
Cut-Off 
Current 
(a 25°C 
at Ve max 
(ua) 


2N339A 
2N340A 
2N341A 





FAST SWITCHING 
2N728(ST6008y | 2 | | 150 
'2N729 (ST6010) | | 150 
ONT54 

2N755 


2N342 


2N343 


1 WATT 


400mw* 


400mw* 





mbient temperature ratin 


**A.C. current gain 





|_| ! 


ss 


=> 


eo i 


Ty] {_{_}_]_] 











LOW LEVEL INPUT 
2N1247 | 7 


(ST1026) (D.C 6 5 





LOW NOISE 


2N1248 


(ST1050) 6 | 5 
i 





| INTERMEDIATE POWER 








Type 





GENERAL PURPOSE 
2N336 7 45 13 


$7904 30 
$1905 30 


Maximum Typical D.C 
Collector Common Emitter 
Voltage Current Gain 

Ve (Volts) 8 


Typical 
Collector 
Saturation 
Resistance 
(ohms) 


Typical 
D.C. Input 
Voltage 
(Volts) 


Package 





2N1647 


80 30 @ 500ma 1.5 @ lamp 2@ 1A 





2N1648 


120 30 @ 500ma i lamp 2@ 1A 





2N1649 


& 





80 50 @ 500ma i lamp 2@ 1A 





2N1650 





MILITARY 
USN 2N332 ] | 
USN 2N333_—| TT 45 
“USN 2N335 | | 45 
“USN 2N337. | | 45 

USN 2N338 | 

USN 2N117 

JAN 2N118 


+ 


USN 2N119 








50 @ 500ma iL lamp 2@ 1A 




















| HIGH POWER _si 








Stud 
(D) 


Package | 


Minimum D.C 
Common 
Emitter 
Current 
Gain, B 


Typical 
Collector 
Saturation 
Resistance 
(ohms) 


Maximum 
Collector 
Voltage 
Ve (Volts) 


Flange 
Packaged 
(0) 


Typical 
D.C. input 
Voltage 





2N1616 


| 2N1210 60 


15 @ 2 amps .8@ 2 amps 








HIGH RELIABILITY* 
2N543A «| 45 | 8 
~2N480A ) | rr 
2N475A 45 . 10 


0.5 
“05 
05 


2N1212 


2N1617 | 
' aay 
2N1618 | 


2 amps 
100 15 @ 2 amps 


2N389° «| ~~ 60 i lamp 


2N1211 80 15 ¢ 8 @ 2 amps 


2N1620 





2N1208 


+ + 
2N1250 60 | 1.5 @ 2 amps 


1.2 @ 2A 
‘4 ~ an 


eS 
5 @ 1.5A 
a 


1.2 @ 2A 


25@ 2A 
—_— 








*NOTE 





These transistors are 100% reliability assurance processed 


ST415 


15 @ 2 amps 
2N424 80 12 @ lamp 3.5 @ lamp 


(a T5A 
ene 











ST450 














ST440 60 10 @ lamp 5 @lamp 





6 @lA 
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SILICON DIODES 


FAST SWITCHING FEATURES m 
CHECK 362 READER SERVICE CARD Operation to 200 


High forward conductance 
High voltage ratings 

Fast switching time 

Low shunt capacitance 
Subminiature size 





DIFFUSED 





* 

& 

Maximum bd 

Maximum Average | 

Inverse Forward Maximum = 
Operating Current Recovery Military 

Voltage @ 25°C Time Types Package e 

e 


Type 
(Volts) (ma) (usec) 








ri 
| 





iness =| «S180 40 0.3 USA A-l A-l 
1N658 | 100 200 0.3 USA A-l 
ino | 50 100 03 A HIGH CONDUCTANCE SILICON DIODES 
rineso =| ~—(100 100 0.3 me and SUBMINIATURE RECTIFIERS 


1N661 200 100 0.3 A CHECK 362 READER SERVICE CARD 
1N662 90 40 0.5 



































HIGH CONDUCTANCE 
1N662A 200 0.5 








Maximum 
1N663 60 0.5 - Maximum Average Maximum 
BS canoes ~ Inverse Forward Inverse 

1N691 200 0.8" Operating Current Current Military 
; Voltage at 150°C | at 150°C Types Package 
1N693 200 0.8* (Volts) (ma) (ua @ V) 











1N808 100 0.3 
1N809 | 100 0.3 
1N840 0.3 








60 25 | 5@ 60 JAN A-l 








25 5@ 125 JAN A-l 











25 5@ 175 JAN A-l 








1N906 0.004} SUBMINIATURE RECTIFIER 





IN914 0.004} 
1N922 0.03 
1N928 0.15 








Maximum Maximum 
Maximum Average Average 
Inverse Forward Inverse 

Operating Current Current at Military 
Voltage at 150°C Rated Voltage Types Package 
*Switching from 500ma to 40 volts (Volts) (ma) (ua) 
t10ma to 6 volts 














Pl rl rl rl rl rl >| > 














225 150 | 15@ 100°C USAF A-l 





BONDED 
0.15 
0.15 





300 150 15@ 100°C USAF A-l 








400 150 ~ 20@ 100°C USAF A-1 
500 20@ 100°C USAF A-l 


600 ~ 25@ 100°C USAF A-l 


GERMAN | U M CHECK 362 READER SERVICE CARD 


FEATURES Maximum | 
¢ High forward conductance Minimum | Inverse 


Forward | Current at | Maximum 

. . H Current | Specified Operating Description 
¢ Fast switching time at +1V Voltage | Voltage 
. (ma) | (ua @ V) (volts) 
* Low inverse currents er. oe a 


¢ Excellent stability | 100 | 250@ —50@ 75°C | 100 
' | BS -WG@ INC] | san types 
¢ Small size 40 100@ —50 [50 (Package A-1) 


Very fast switching types we 10 > 


i 














0.004 















































Specifications and ratings at 25°C 





























| 200 20@ —10 20 
1N994 1N995 - - a eeeecih, Ss 


| 10 =| 2@-10 20 
Recovery time (10ma If wd. 002 006 | wsec max. 20@ —10@ 70°C 
6V Inverse to 3ma Inverse | 1N695A 10 @ —20 COMPUTER 
with 120 ohms resistive load ‘Reciwe, Te ed Oi ea aad TYPES 
neni _ T16G 100 @ —50 (Package A) 
volts max 20@ —10 


ee 1N278 125@ —50@ 75°C | ae 
10.0 | wa max 1206 500 @ —50@ 75°C | TEMPERATURE 


5 | 
. _ 30 —10@ 75°C | TYPES 
15.0 ——— ol 
1226 20@ —10@ 75°C sstanaasnesthind 
75.0 





Forward Voltage drop 
@ 10ma 





Inverse current @ —6 volts 
OS Saale oe 
Maximum inverse 


volts 
voltage rating 
‘eee ee 

















. °¢ T9G | 20@ —50 HIGH 


Maximum temperature 1 
o— . 





iat asennad RESISTANCE 
| TYPES 
Components S570G and S555G refer to package A (Package A) 



































ul “Leadership in semiconductors” 





CONTROLLED 
RECTIFIERS 
& SWITCHES 


CHECK 363 READER 
SERVICE CARD 


suconcommouss | S|’ || SILICON RECTIFIERS 


RECTIFIERS CHECK 364 READER 
SERVICE-CARD 
Minimum Peak 


— enimem Average Ratings at 150°C 


Minimum Forward Forward Current Hex size 

Breakover Voltage (amps) of Maximum Peak 

Type (Volts) at 25°C case at 100°C case | Package Package Average Recurrent Maximum 

Forward Inverse | Inverse 

TCR 520 50 20 Current Voltage | Current | Package 
(Amps) (Volts) (ma) 

TCR 2020 200 






































TCR 4020 400 
TCR 510 50 








TCR 2010 200 
TCR 4010 400 








1N2506 (SL710) 








~1N2507 (SL712) 








Reverse Voltage Maximum — a 
and Maximum Average Gate | Maximum 1N538 GAN) 
Minimum Forward Forward Current Current | Holding IN540 UAN) 
Breakover Voltage (amps) to Fire Current 


Type (Volts) at 80°C case (ma) (ma) Package IN547 QUAN) 








2N1595 50 l 10. 25 
2N1599 400 | 10. wa 
TCR 4001 400 
2N 1600 50 
2N1604 400 
TCR 4005 400 





1N2069+ 
~ 1N2070+ 
1N2071t 
1N253* GAN) 





M 
” 
M 
G 
G 
seine Dein 1N2508 (SL715) L z 00 G 
G 
G 
G 
8 
3 
8 











1N254* GAN) 





























~1N255* GAN) 
1N256* GAN) 


TRANSWITCHES TM67 











Minimum |Maximum | Maximum | Maximum 1M47 
Breakover | Forward | Gate Current \Gate Current "TM124 
Voltage Current to Turn-On |to Turn-Off 4 

Veo lr Ie On Ic Off TM104 
Type Service (Volts) (ma) (ma) | (ma) Package 


TSW-31 Military 30 50 1.0 10 TMI55 











TSW-101A | Military 100 100 1.0 15 1N249A 


























SW-30 Commercial 30 30 1.5 10 ~ IN2S0A - 
TR402 


CONTROLLED SWITCHES | __-INAlIB 


~1N412B 

















Minimum ae 
Breakover Maximum Maximum Typical 1N413B 
Voltage Current Gate Current Output ~~ TH402B 
Range to Turn-On Capacitance e 


Veo 
Type Volts a f Pack 
we = 2 «ma) feu!) — *JAN TYPES Rated at 135°C Case Temperature +Ratings # 
TSW-31S 30 1 to 200 02 5 S 


TSW-101S 100 1 to 200 02 5 S 


BINISTORS See Transitron's full range of high | 
z quality semiconductors at the IRE 
Maximum aximum 















































Maximum Critical Collector Show, March 20-23, at the Coli. 


Collector Injector Cutoff Maximum ; ‘ 
seum in New York City. 


Voltage Current Current Temperature 


Service (Vcr) (ma) Range (°C) 


(uA) 
25°C 150°C 
Military 15 0.2 10 —65 to +150 





BOOTHS 1220-1224 


Commercial 15 0.2 - —55 to +100 ; 


— 












































@ For free expanded 12-page Transitron semiconductor catalog, contact your nearest authorized 


industrial distributor today! 


‘Tra ngitron electronic corporation 


WAKEFIELD, MASS. 





YOU FORCED US 
to 


EXPAND 


the HS-400 series of sensitive, minia- 
ture 4-pole relays specifically de- 
signed for service under EXTREME 
environmental conditions. 


The orders have poured in. We've 
been happily swamped. Additional 
requests for sensitive miniature 4- 
pole relays specifically designed to 
handle other precise requirements 
have been received in large num- 
bers, and we’ve done our part... 
they’re available now! WRITE 
FOR INFORMATION to 


HI-SPEC ELECTRONICS CORP. 
Sensitive-Miniature Relays 


7328 Ethel Ave., No. Hollywood, Cal., PO 5-5075 


Check 49 Reader Service Card 





HANDSETS 


AIRCRAFT - MARINE - CIVIL DEFENSE 
RAILROAD — CITIZEN BAND 
INTERCOMMUNICATION SYSTEMS 


SEND FOR CATALOG 


Representatives Invited 


TELEPHONE 
DYNAMICS CORP. 


© 


12 Sunrise Highway — Baldwin, L. |., N. Y. 
BA 3-1248 


Check 50 Reader Service Card 


ELECTRONIC PRODUCTS Magazine 


SIG GEN AM 
BRIDGE 4% 
SIG GEN FM 


a IRE SHOW 


BOOTHS 3702-4-6 
LF/MF/HF SIG GEN MODEL 144H 


New Signal Generator 144H has excep- 
tional frequency coverage and electronic 
calibrated incremental frequency con- 
trol—a popular feature borrowed from 
our 1066 series FM generators. The 
highly accurate level monitoring is by 
protected thermocouple which cannot 
be overloaded. A full-view dial, ALC and 
two crystal checks contribute to accu- 
racy and ease of use. 


Freq: 10Kc to 72Mc; 8 bands 
Stability: .002%/10 minutes 

Output: .1uV to 2V + .5db. ALC 

Af: calibrated, .01 to 1% of f, 
AM: 0-80%, 20cps to 20Kc + ldb 
Price: $1190 


Va% LCR BRIDGE MODEL 1313 


This new Universal Bridge adds to the 
wide variety from which an engineer 
must choose. But Model 1313 has both 
14% accuracy and direct readout; com- 
bines exceptional discrimination with 
ease of use. Detector AGC, variable fre- 
quency of operation, functional styling 
are all plus features. 


Gs lygH to 110H, 7 decades 

Cc: luuF to 110uF, 7 decades 
R: .012 to 110M, 8 Decades 
Accuracy: 4% 

Discrimination: 5000 div’ns/Decade 
Fsequency: 1Kc, 10 Kc. 100 cps to 20Kc 
with ext. osc. 

Direct—no multiplying 
factors 


Make no Mistake—Measure with MARCONI 1313. 


MISSILE COMMAND SIG GEN MODEL 1066B/2 


Marconi 1066 series FM signal genera- 
tors are in use wherever FM equipment 
is designed or maintained. Because it 
was designed for this specific job, new 
1066B/2 precisely meets requirements 
for aligning Range Command Receivers. 
It has freq. accuracy .01%, wide devia- 
tion, handies 100Kc modulation with 
multiple tones, and measures peak 
deviations. 


Frequency: 400-550 Mc 

Accuracy: .01% at 1Mc points 

Output: -1pV to 1V into 522 

FM: 0-300Kc 

Af: Frequency calibrated, 
0-100Kc 

Mod. Freq. 100cps—100Kc 


Readout: 








i i — oe Oe a ee 


4) 
111 CEDAR LANE e ENGLEWOOD, NEW JERSEY 
Check 51 Reader Service Card 


Page 55 














Automatic Switching Time Test Set continued trom. 17 


and digital computer _ tech- 
niques which establish the tim- 
ing and test sequences. A pro- 
gram card, which also contains 
a test circuit, tells the machine 
what to test and how to test it. 
Thus are combined the advan- 
tages of high speed sampling os- 
cilloscopes with the accuracy of 
precision electronic comparators 
and the speed and reliability of 
automatic operation. 


When the operator presses 
the TEST switch, things begin 
to happen. The appropriate test 
conditions are applied to the 
transistor. A detector takes a 
look at the sampled waveform 
and determines its maximum 
amplitude (100% level). It then 
shifts forward in time (with 
respect to the beginning of the 
pulse) and determines the am- 
plitude of the baseline (zero lev- 
el). Having found zero and 100%, 
the desired test limits—say, 
10% and 90%—are calculated 
and stored. 


The waveform under test is 
now scanned in time. The result- 
ant sampled pulse train is then 
compared against the previous- 
ly determined test limits. When 
the amplitude is equal to the 
test limits, e.g. 10%, a voltage 
is stored which represents time. 
The scan goes on until the up- 
per limit, e.g. 90%, is reached. 
The difference between the two 
times corresponds to the time 
it took the waveform to rise (or 
fall) between the test limits, 
and this is displayed at the out- 
put. 


When turn-on delay measure- 
ments are made, it is necessary 
to compare the time from the 
pre-determined level of the ref- 
erence pulse to the same level 
of the signal pulse. The ma- 
chine takes this in its stride by 
storing the time when the ref- 
erence pulse reaches the pre-de- 
termined percentage level and 
the time the signal pulse reaches 
the same level, and measuring 
the time difference between the 
two. This feature can also be 
used to make direct delay meas- 
urement in circuits and compu- 


Page 56 


ters, by attaching a circuit probe 
to the input of the machine. 


Test Card Programs 
Test Conditions 


The heart of the machine is 
a tiny (2-14” x 4”) printed cir- 
cuit card which, in the case of 
transistor testing, contains the 
manufacturer’s specified test cir- 
cuit in a standardized pre-deter- 
mined wiring layout. The card 
also contains programming for 
collector and base biases and 
polarities, and for the drive 
pulse voltage and polarity. The 
transistor to be tested is in- 
serted into a specially designed 
high frequency test _ socket, 
which minimizes collector-to- 
base feed-through. 


The machine can usually be 
set up for any test without us- 
ing an external oscilloscope, by 
making use of the front panel 
meter as a voltage indicator. 
The dial settings can be recorded 
on a specially prepared perma- 
nent record card, which contains 
the transistor identification and 
the test circuit, and also serves 
as a record for the dial settings 
so that they can be reproduced 
at any time. To change from 
one transistor type to another, 
three dials may have to be re- 
set to pre-determined settings, 
and the test card will do the 
rest. 


Variable Test Conditions 
Also Available 

In the laboratory, it will often 
be found desirable to study the 
performance of the transistors 
or circuits under varying test 
conditions, such as different col- 
lector and base biases, and dif- 
ferent drive pulse voltages. The 
machine is virtually independent 
of these test conditions, since 
it first determines zero and 100% 
before making a test. It is there- 
fore possible to vary Ecc, Ebb 
and pulser amplitude and study 
the performances of transistors 
and circuits under various test 
conditions. It is also possible to 
change the test circuit while 


. taking readings to arrive at op- 


timum circuit conditions. While 
the test conditions are being 


varied, a signal light indicates 
that the machine is not operat- 
ing in its normal pre-determined 
program. A flick of the switch 
returns the machine to the con- 
trol of the test card and turns 
off the signal light. 


High Reliability 


The machine also differs from 
most conventional test equip- 
ment in the requirements for 
reliability and convenient main- 
tenance. Automatic test equip- 
ment may be in operation around 
the clock. To reduce mainte. 
nance time, silicon transistors 
and mercury wetted relays are 
used extensively. Circuits are 
grouped on computer-type plug- 
in cards, which are interchange- 
able, readily removable, and 
may be inspected and serviced 
while the machine is in opera- 
tion. 


The instrument automatically 
eliminates virtually all prob- 
lems of “vertical” system drift 
by first determining zero and 
100%, and then measuring be- 
tween pre-set percentage levels. 
To check time accuracy of the 
machine, it is only necessary to 
press a switch momentarily. 
This inserts a calibrated delay 
line into the test loop, and shows 
up as an added 20 ns in the out- 
put. 


For those sceptics who like 
to verify their measurements 
occasionally on an_ oscilloscope, 
the machine provides a monitor 
output which can be connected 
to conventional oscilloscopes. 
This displays the sampled wave- 
form on the oscilloscope screen 
as a dotted trace. Brightened 
dots appear at the test limits. 
By using the built-in time cali- 
brator, the horizontal axis of 
the auxiliary oscilloscope can be 
calibrated directly so that the 
measurements can be _ verified 
on the oscilloscope between the 
test limits. 


Correlation with Other Methods 


Using a universal test card 
with standardized circuit layout 
solves the problem of data cor- 


Continued on p. 87 
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Meet the industry’s top efficiency team... 


Augat’s complete 
line of Component 


Cradles and Clips 


Here’s positive, lasting 
protection against ex- 
ternal shock and vibra- 
tion. Augat cradles are 
especially designed to 
clamp sub-miniature 
and miniature tubes, 
transistors, resistors, ca- 
pacitors, diodes, crys- 
tals, etc. 

They assure longer life 
of tubes and transistors 
by reducing tempera- 
ture through conduction. 


Write today for additional 
information and samples. 
See us at Booth 1227 IRE Show, Mar. 20-23 


AUGAT BROS. nc WHY 


32 PERRY AVENUE © ATTLEBORO, MASS, 


MAJOR C. R. TUBE MFGRS. 


Check 52 Reader Service Card RECOMMEND VOKES 
IRE SHOW BOOTH 1329 SYNTRONIC 





Exceptional manufacturing uniformity. 

Achieved by unique pepperpot tube 
A U | 0 E L AY L| N F S testing—the most comprehensive 
method known for precise measure- 


with ment for spot uniformity . . . to attain 
extremely accurate focusing. For tech- 


nical details, request ELECTRONIC 
a 0.1% PHASE INDUSTRIES reprint #6-57 from 
aig! % Syntronic Instruments, Inc. 
L | N E A 4 | T Yy Call your nearest SYNTRONIC REP today 


Boston-New Eng.: NOrwood 7-3164 


DELAYS TO 10,000 usec with + 1% ACCURACY Mow Vork Aces: OXtord 5-0255 


Phila. Area: MOhawk 4-4200 
@ Low Attenuation e Standard 19” Rack Mount- Wash-Bakt. Asses a 

; : ing Cabinet Indianapolis: Victor 6-0359 
e Delay-to-Rise Time 


: Los Angeles: CUmberland 3-1201 
Ratios 50:1 e Weight under 25 Ibs. 
*PHASE RESPONSE vs FREQUENCY — TYPE L894C 


peeeeemenae Syntronic 


0 } - s | tt —_ > . ar re . 
As RS 3 Mees INSTRUMENTS, INC. 
100 500 1000 (cps) 3000 5000 , sti odd Ade 
(5000 usec delay, + 0.1% phase linearity in cen- ; 
ter ‘band, + 0.2% to cut-off, rise time: 100 usec) 


Columbia Technical’s Audio Delay Lines insure unrivalled See alr Slee ee See... 


for quantity production. Or, yokes can be custom de- 


transmission fidelity. Designed around complex m-derived signed to your precise requirement. 

filter networks, each element is equalized and matched ' \ re 
for optimum phase and amplitude response. xe Se Co (J 
Write for Data! : “| 4 od 


‘COLUMBIA TECHNICAL CORPORATION S fe © a 


Woodside 77, New York YEllowstone 2-0800 
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New Products of the Month 


ELAPSED TIME METER [Westinghouse Electric Corp.) 


™ For Tube Replacement Programs, Equipment Maintenance Schedules, Etc. 


This elapsed time meter (Type BH-351), with 
or without reset knob can be mounted from either 
the front or back of the panel. Since the meter 
indicates the total time that a particular circuit 
is energized, it is suited for such applications as 
maintenance scheduling of electrical equipment, 
including diesel generators, motors, weiders, and 
radio and television transmitters. 


Westinghouse 


TOTAL HOURS 


Six register wheels are provided giving indica- 
tion up to 99,999.9 hours. All digits are white 
on black background except the tenths digit, which 
is black on white. 


Type BH-351 elapsed time meter consists basi- 
cally of a synchronous motor which, when ener- 


TWO PEN RECORDER ([Esterline-Angus Instrument Co. | 


With recording ranges of microamperes to 
thousands of amperes and from microvoits to 
thousands of voits, the recorder’s two pens si- 
multaneously graph on a single chart any infor- 
mation which can be expressed in an electrical 
current or voltage. 

Combining the function of two instruments, it 
can be used to determine the quality of arc weld, 
indicate proper settings for anodizing, check elec- 
tronic and electrical circuits, aid in medical re- 
search and provide test records. In checking elec- 
tronic circuits, one pen records amperage while 
the other records voltage, thus producing side 
by side synchronized graphs which reveal the 
effect of voitage variation on amperage. 





| ULTRA-HIGH TEMPERATURE DIELECTRIC | Mycalex Corp. of America 
Precision-Moldable—Will Operate At 1200 F 
| i 


Supramica® 620 ‘BB’ ceramoplastic is a pre- 
cision-moldable, ultra-high temperature dielectric 

that will operate to 1200°F. 
This ceramoplastic will find application in the 
missile and space research fields. The heat gener- 
| ated by even the most modern high-speed, mini- 
| aturized electrical and electronic equipment will 
have no effect on Supramica 620 “BB” parts. The 
material can be molded to the most complex geo- 
— 2 metries with gauge-like tolerances. Hermetically 
sealed components, made from this material, have 
met a helium leakage rate of less than 2x10-'® 

cc/sec. 

This insulation will not carbonize but will resist 
nuclear radiation and is impervious to oil, water, 


EPOXY RESIN DIP COATING COMPOUND 


[Emerson & Cuming, Inc. 


Graphs Simultaneously Any Information Expressed In Current Or Voltage 


eem File System 


gized, drives a cyclometer register. The parts ar 

housed in an attractive molded case and diecast 

cover assembly. Overall appearance is similar tp 

that of panel instruments, and the dia! design 

emphasizes the register reading. 

PRICE: $10.00-$25.00 net 

AVAILABILITY: Stock to 6 weeks 

MFR: Westinghouse Electric Corp., P.O. Box 2099 
Dept EP, Pittsburgh 30, Pa. 

SALES MGR: J. M. Heggy, HU 4-3000; for nearest 
rep see eem p. 1720 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1342, 1343 
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This recorder is available with an expanded 
scale for voltage ranges; that is, the portion of 
the chart on which voltage is recorded can be 
arranged so that the last 8 major dimensions of 
a 10 division chart will represent 40 voits out of 
a full scale of 140. 

The unit is 10%” wide, 16” high and 11” deep. 
PRICE: $600.00 
AVAILABILITY: July 1, 1961 
MFR: Esterline-Angus Instr. 

Dept EP, Speedway, ind. 
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Co., 1201 Main St, 
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CRETE 3100 


humidity and organic solvents. Some electrical, 
characteristics are: dissipation factor-1 mc, 0.0023; 
dielectric constant-1mc, 8.8; loss factor-1mc, 0.020; 
dielectric strength-volts/mil, %” thickness, 270; 
volume resistivity. ohm-cm 25°C 1x10"5, 100°C 
1x10"4, 500°C 1x10*; and arc resistance, seconds 
300. 
The material’s termal expansion coef. 10-#/*C 
20-300°C is 9.4. 
PRICE & AVAILABILITY: Contact Sales Offices 
MFR: Mycalex Corp. of Amer., 125 Clifton Bivd., 
Dept EP, Clifton, N. J. 
SALES OFFICES: See eem p. 1644 (1960-61 Ed.) 
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Excellent Moisture Resistance For Electronic Components 


When preheated parts are dipped into Eccocoat 
D-30, the resin gels on the surface of the part and 
it will not run or drip during the oven cure cycle. 
The amount of pick up can be controlled by the 
preheat temperature and the immersion time. Dur- 
ing cure, there is no evolution of volatile materials, 
and thus the cured surface coat is impervious and 
provides excellent protection against moisture and 
weather. 


Eccocoat D-30 is supplied as a single part sys- 
tem, consisting of a liquid of medium viscosity. It 
has a shelf life of at least six months at 80°F. For 
best results, the contents of the can should be 
mixed and degassed before using. 


COAXIAL SLIDE-SCREW TUNER [Hewlett-Packard Co. | 


Balances Out Small Reflections In Coaxial Systems 


The Mode! 872A coaxial slide-screw tuner, which 
includes a new slab |jne and precision probe car- 
riage, is designed to simplify balancing out small 
reflections in coaxial systems. The unit operates 
over a frequency range of 500 mc to 4000 mc and 
can correct for an SWR or 5 from 500 to 1000 mc, 
and up to 10 from 1000 mc to 4000 mc. 

Probe insertion into the line is quickly and 
easily varied with a micrometer drive, and position 
along the line can be read directly on a recessed 
scale. Probe travel is at least 4. wavelength at 500 
mc so that any phase reflection may be easily 
compensated. Both penetration and position can 
be logged to permit repetitive settings. Probe can 
be completely withdrawn so that line is left flat. 


When dipping components the best results are 
obtained when the components are pre-heated 
between 250°F to 350°F; but this will vary with the 
heat capacity of the part and with the thickness 
of coat that is desired. The epoxy compound should 
be maintained near 80°F while the preheated com- 
ponent is immersed slowly into it. 


PRICE: $6.00/2+kit; AVAILABILITY: From stock 


MFR: Emerson & Cuming, Inc., Dept EP, Canton, 
Mass. 
SALES MGR: H. A. Smith, CA 6-3300; for nearest 
rep see eem p. 1580 (1960-61 Ed.) 
3/61 
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The carriage may be mounted on an H-P Model 
805C or 805D slotted section so that both the 
slotted line carriage and the siide-screw tune 
carriage move on the same slab. This not only 
eliminates two connectors and their residual © 
flections but also conserves bench space. 
PRICE: $525.00; AVAILABILITY: Stock 
MFR: Hewlett-Packard Co., 1501 Page Mill Rd. 

Dept EP, Palo Alto, Calif. 

SALES MGR: R. Reynolds, DA 6-7000; for nearest 
rep see eem p. 1606 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 553, 884-893, 1023 

1025, 1142 
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~ ™M MILITARY CASES 


COMBINATION ~- TRANSIT - INSTRUMENT 
MiLT-945, 1.4734, 1.21200, STD-108 c-A1s0 


SSL. = 


OVER 1.000.000 
VARIATIONS AVAILABLE 


NO DIE CHARGE 


t, Your choice of over 1,000,000 variations in dimensions, proportions, metais, 
finishes, and custom accessories for military combination, transit, instru- 
ment and portable cases. Whatever your need, the MM (muiti- -measure) 


| method gives you high production savings even on custom runs as low as 25 
units. Send us your print or requirements direct or contact your MM rep- 
resentative. 

| FREE: Send for free catalog and dimension specification sheets 

) 


| {MM ENCLOSURES, .. 


111 BLOOMINGDALE RD., HICKSVILLE, N. Y. 
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PLATE EASILY AND IN ¢ 


re i 

. . CUT 1% INCH STEEL 
ss ; 

“ ABSOLUTE SAFETY 


with the F E N WAY : r 
n, heavy duty MODEL EHN 
: NIBBLER 


i] = The new, lightweight Fenway Ys" Nibbler 
cuts through Y,” cold or hot rolled steel 
plus 5/16” aluminum, quickly and easily. 
Also cuts 8 gauge stainless. Its special 
design provides absolute safety to the op- 
erator and will cut without distortion to 

2! [ee material. Clean cutting action reduces need 

ne : for grinding and buffing edges. Has min- 

er imum cutting radius of 8”. Weighs only 

Ny 20 Ibs. SEND FOR COMPLETE SPECIFICA- 

e TIONS OR ASK FOR FREE DEMONSTRA- 
TION IN YOUR AREA. 


Other Fenway Nibblers are avail- 
-_ for a variety of cutting jobs 
.- help reduce costs as much as 75%. 


4 FENWAY MACHINE CO., INC. 


1910 North Marshall St., Phila. 22, Pa. 
Phone: CEnter 6-7717 
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CHOOSE YOUR KNOB 
Now! cyoose your Bony 


SAG FUSE EXTRACTOR POSTS 


Featuring 2 different + a 3 


knobs and 2 different 
bottom terminals for 
convenience in any 
situation—all fuse 
parts designed to fit 
the same mounting 
hole... mounting 
hardware common 
to all parts. 


LITTELFUSE 
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300 WATT COAXIAL LOAD [Radar Design Corp. | 


Dummy Antenna For High Power Coaxial Systems Testing 














nth 


Series RDL-9 hi-power terminations are designed 
for systems applications and provide the user 
with a high power coaxial load which does not 
require cooling. All RDL-9 modejs feature a qual- 
ity machined housing with a high temperature 
element of absorbing ceramic, Radamic, which has 
been tested to 3000 watts and withstands a tem- 
perature of 2000° F, maker claims. 

The extremely rugged termination in the RDL-9 
series is built to withstand most environmental 
conditions. The RDL-9 is derated approximately 
40% dependent on frequency for greater relia- 
bility. 

The series features a VSWR of 1.2, and an 
average power of 300 watts in an over-all length 


PRECISION COAXIAL TERMINATION [RLC Electronics, Inc.) 





eem File System  S« 





fevcrone eevee so RO 


of 18 inches. Three of 8 connector types are; 


Type Frequency Weight Power 
Connector Range (kmc) (Ibs) (peak) 
N 1.0-8.0 2.2 20 kw 
BNC 1.0-8.0 2.2 20 kw 
LT 1.0-6.0 2.4 50 kw 


PRICE: $225.00 AVAILABILITY: From stock 

MFR: Radar Design Corp., Pickard Dr., Dept Ep, 
Syracuse 11, N. Y 

SALES MGR: B. DeMiit, GL 4-4418; for nearest rep 
see eem p. 1667 (1960-61 Ed.) 


Check 2417 Reader Service Card 3/6] 


Power Rating 10 Watts—Useable From DC To 10 KMC 


Mode! T-130, a precision coaxial termination is 
designed for operation from DC to 10 kmc. Power 
rating of the unit is 10 watts average and 10 kw 
peak 

The termination can be supplied with type N, 
C, TNC, BNC male or female connectors. Special 
terminations requiring extremely low VSWR, dif- 
ferences in frequency range, higher power levels, 
special connectors, different materials and finishes 
can also be supplied. 

VSWR of these units with type N connectors is 
1.1 maximum from DC to 1 kme, 1.2 maximum 
from 1 to 4 kme and 1.3 from 4 to 10 kme. 

The terminations can be used as laboratory 
stanaards for measurement of VSWR of other com- 


LOW NOISE ewe AMPLIFIERS [ 4/fred Electronics | 


ponents, as a dummy load for transmitter oper 
over the microwave frequency range and for stand 
tion, as an impedance standard for laboratory use 
over the microwave frequency range and for 
standardization of all coaxial impedance measuring 
equipment. 
Unit’s size is 142” in diam. by 3” long and it is 
designed for 50 ohms. 
PRICE: $125.00 to $132.50 
AVAILABILITY: From stock to 1 week 
MFR: RLC Electronics, Inc., 805 Mamaroneck Ave. 
Dept EP, Mamaroneck, N. Y. 
SALES OFFICES: See eem p. 1667 (1960-61 Ed.) 
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For Preamplification, Antenna Testing—7 DB Noise Figures 


Standard bands, including 1 to 2, 2 to 4, 4 to 8, 
7 to 11, 8 to 12.4 and 12.4 to 18 kmc are covered 
by the 5000 Series low noise microwave amplifiers. 

These amplifiers with low noise figures (7 to 12 
db) and medium noise figures (15 to 20 db) are 
applicable for preamplification, antenna testing 
and broad band microwave amplification of low 
level signals. 

The microwave amplifier consists of a traveling 
wave tube, power supply, and where required, a 
specially designed focusing solenoid with its power 
supply. Each power source has a wide adjustment 
range so that the amplifier may easily be converted 
for use with new tube types as they are introduced. 


WIDE BAND SPECTRUM ANALYZER [Polarad Electronics Corp.] 


The TWT is mounted either as an integral part 
of the amplifier or may easily be removed and 
mounted remotely as a preamplifier. For remote 
opeation, extra heater and solenoid power over- 
comes line losses and d-c heater supply prevents 
interaction. Units operate with input power from 
50 to 450 cps. 

PRICE: $3150.00 to $5500.00 
AVAILABILITY: 60 days 
MFR: Alfred Electronics, 897 Commercial St., Dept 

EP, Palo Alto, Calif. 

SALES MGR: Paul N. Fulton, DA 6-6496; for nearest 
rep see eem p. 1519 (1960-61 Ed.) 
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Bandwidth 10 To 40,000 MC—Has Display Up To 4,000 MC 


Model WSA is an extremely wide band spectrum 
analyzer having a display of up to 4,000 mc. The 
instrument covers the frequency range from 10 to 
40,000 mc in 20 bands. 

This unit's wide band display can be used to 
simplify field intensity measurements by indi- 
cating the entire range of each frequency band. 
R-F transmitters and signal generators can be test- 
ed for “holes” throughout their tuning range. In 
addition, the unit can check out broad band jam- 
ming systems, measure sidebands associated with 
modulated signals and can be used for determin- 
ing pulse widths and pulse shapes by spectrum 
analysis techniques. 

Some of the unit’s features are: a frequency 


marker up to 4,000 mc; end-markers to indicate 

frequency band limits; center marker for switch 

ing from wide band to narrow band; automatic 

fail-safe circuit to protect backward-wave oscil 

lators; 7” crt; sweep repetition rate adjustable 

from 1 to 30 cps; and internal, line or external 

sync. 

PRICE: $50,000.00; AVAILABILITY: 6 to 9 months. 

MFR: Polarad Electronics Corp., 43-20 34th St, 
Dept EP, Long Island City 1, N. Y. 

SALES MGR: A. Goldberg, EX 2-4500; for nearest 
rep see eem p. 1661 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1040-1044 
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CONTINUOUSLY VARIABLE ATTENUATOR [ Avtenna & Radome Research Associates | 


Features Small Size—Usuable Range From 2 To 4 KMC 


The Model 4426-10 is a miniature 3” diameter, 
S-type, continuously variable pi-line attenuator. 
This device features small size and rugged con- 
struction with remote control for missile and air- 
borne application. It is useful when only 10 db 
minimum attenuation is required and minimum 
size is essential 

This model meets all applicable MIL specifica- 
tions and weighs about 13 ounces. The unit con- 
tains a positive locking device and full range of 
attenuation is achieved in about 1%” of linear 
travel. 

Although normally supplied with Type N female 
connectors, Type N male. as well as BNC & TNC 
male and female connectors are available. 


Electrical characteristics include: frequency 
range, 2 to 4 kmc; attenuation range, 0 to 10 a 
maximum VSWR, 1:30; maximum insertion 1055 
0.22 db; and power capacity, 10 watts average and 
up to 5 kw peak. 

PRICE: $220.00 
AVAILABILITY: 4 weeks 
MFR: Antenna & Radome Research Associates 

27 Bond St., Dept EP, Westbury, N. Y. 
SALES MGR: Paul Bleifer, ED 4-8770; for nearest 

rep see eem p. 1515 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1002-1006 
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Encapsulate, seal, Ty 
embed, impregnate, 
end seal, pot, bond, G 
ruggedize with 
E-FORM ALL-EPOXY 
PELLETS! 





No more measuring and handling problems with E-Form 
all-epoxy pellets. Non-toxic, dry...in the exact size, 
shape, volume and formulation for any insulating, adhesive, 
or chemical-resistant job. Variations of cure temperature, 
color, flow and viscosity, heat dissipation, thermal ex- 
pansion, physical and adhesive strength, flexibility and 
other properties are available to raise production effici- 
ency, save time, cut rejects drastically, raise standards 
of component performance! Write today for complete 
data and samples. 


PRODUCTS 


DIVISION OF JOSEPH WALDMAN & SONS 
137 COIT ST., IRVINGTON, N. J. ¢ ESSEX 5-6000 
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MODEL D-50 
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JERROLD ELECTRONICS CORPORATION PHILA. PA, 














New Jerrold WIDE PLUS NARROW 
SWEEP SIGNAL GENERATOR wozcei 900 8 


UNUSUAL STABILITY IN SWEEP wipTHs From 10 xc to 400 mc 





Here, in one instrument, you can 
handle practically any sweep signal 
requirement from 500 kc to 1200 
mc—VIDEO, IF, VHF, and UHF. 
In addition to both wide and narrow 
sweep capabilities, the 900 B features 
an accurately calibrated frequency 


dial; built-in crystal controlled har- 
monic markers (at 1, 5, 10 and 50 mc 
intervals); individually controlled 
marker output; built-in dc coupled 
oscilloscope preamplifier; high level 
metered output and built-in attenu- 
ator. Price $188000* f.0.b. Philadelphia 


Visit IRE BOOTH 3904-3906 or write for complete technical data 


m ELECTRONICS CORPORATION Industrial Products Division 
IER il | Dept. ITE-90, Philadelphia 32, Pa. 


Jerrold Electronics (Canada) 


Ltd., Toronto « Export 


Representative: Rocke International, New York 16, N.Y. 
*Prices and specifications subject to change without notice. 
Check 60 Reader Service Card 
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ew Products of the Month 


VARIABLE BI-DIRECTIONAL COUPLER [ Kearfott Div., General Precision, Inc. | 
Adjustable From 5 To 70 DB—Handles 200 Watts 


This Delta broadband, precision calibrated 
variable bi-directional coupler is adjustable from 
5 to 70 db. The instrument may also be used as 
a precision variable attenuator over these ranges. 


Accuracy is assured to within +1 db of absolute 
attenuation over the specified frequency range 
and is displayed on a direct reading dial. The 
device’s maximum power handling capability is 
200 watts. 


Inherent characteristics of the instrument are; 
low VSWR; low insertion loss; and high directivity. 


This variable bi-directional coupler is now avail- 






eem File System § 


able in the following frequency ranges: 


c99 1270001 500 to 1000 me 
c99 1270002 1000 to 2000 mc 
C99 2270001 2000 to 4000 mc 
C99 3270001 4000 to 8000 mc 


PRICE: $495.00 (qty 1-4) 

AVAILABILITY: 60 days 

MFR: Kearfott Div., Microwave Products, Gener 
Precision Inc., 14844 Oxnard St., Dept EP, Vay 
Nuys, Calif. 

SALES MGR: J. Becker, ST 6-1760 for nearest rep 
see eem p. 1621 (1960-61 Ed.) 
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MICROWAVE DUAL MODE DISCRIMINATOR [Frequency Standards | 





+ 
x 


X-Band Unit—Performs As A Sensing Element 


This X-band dual mode discriminator performs 
as a sensing element in Klystron frequency stabil- 
ization systems. The discriminator furnishes an 
error signal with approximately forty times the 
stability of the Klystron alone. This signal is avail- 
able over the unit's entire range (8500 to 9600 
mc). 


The effect of stabilization in the range of 8500 
to 9600 mc is to reduce an inherent Klystron sig- 
nal variation of 0.6 to 1.2 mc without stabilization, 
to variations of 15 to 30 kc with stabilization. 


Accuracy of the signal frequency depends on 
the calibration accuracy of the discriminator cavity 
but accuracies of 0.01% can be achieved. The dis- 


BROAD BAND Y-CIRCULATOR [Rantec Corporation] 
Covers Frequency Range Of 2.7 To 3.3 KMC—Lightweight, Compact 





Covering the frequency range of 2.7 to 3.3 kmc, 
the Model CS-902 Broad Band Y-Circulator, is a 
lightweight, compact device for use in duplexing 
systems, masers and parametric amplifiers. 

The unit has a minimum isolation of 20 db and 
a maximum insertion loss of 0.4 db. Isolation loss 
is considerably higher at the center of the band, 
while insertion loss is lower. VSWR is 1.3:1 and the 
circulator’s power handling capacity is 5 watts 
average and 5 kw peak. 

By terminating one arm in a dummy load, this 
device can be used as a broad band isolator. With 
factory modifications it can be utilized as a switch, 


DUAL COAXIAL COUPLERS (Narda Microwave Corp.] 
High Directivity—For Coaxial Reflectometer Setups 





A directional coupler used as a reflectometer 
must exhibit extremely high directivity, since the 
error in VSWR introduced in the measurement is 
equal to the VSWR associated with the directivity 
of the reflected wave coupler. Therefore, the di- 
rectivity of these couplers (Models 3020 and 3022) 
has been held to 35 db and 30 db minimum, 
respectively, assuring a maximum error of only 
1.035 VSWR for the Model 3020. 


Both models cover two full octaves in frequency. 
Model 3020 covers the 250 to 1000 mc range, and 
Model 3022 covers the 1000 to 4000 mc range. 
Coupling of each arm is held to 20 db +1.0 db 
over the frequency range and the coupling of the 


criminator also provides a substantial reduction 
in hum and other rapid fluctuations normally pres- 
ent in the Klystron signal. In addition it reduces 
changes due to line voltage fluctuations to a 
negligible amount. 

The unit’s accuracy at 70°F is +0.5 mc, stability 
+0.5 mc and the crystal sensitivity is 25 mv/m 
min. for a 3 mc r-f input. 

PRICE: $1200.00 to $1400.00 

AVAILABILITY: 30 days 

MFR: Frequency Standards, P. O. Box 504, Dept EP, 
Asbury Park, N. J. 

SALES MGR: G. Ennes, PR 4-0500 
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variable attenuator or amplitude modulator. 
Other models having the same specifications are 

available in the frequency ranges 5.4 to 6.7 kme, 

6.8 to 8.0 kmc and 2.2 to 2.4 kmc. 
The Model CS-902 weighs only 11 ounces. 

PRICE: $175.00 to $250.00 

AVAILABILITY: 30 days 

MFR: Rantec Corp., Craftsman Center, Dept EP. 
Calabasas, Calif. 

SALES MGR: G. H. Singer, Di 7-2548; for nearest 
rep see eem p. 1669 (1960-61 Ed.) 
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forward and reverse arms track each other within 
0.3 db total. 

In addition, the couplers feature unusually low 
main and secondary line VSWR. Mode! 3020 holds 
the main line VSWR to 1.05 maximum; Model 3022 
holds the main line VSWR to 1.10 maximum. 
PRICE: Model 3020: $160.00; Model 3022: $150.00 
AVAILABILITY: Model 3020: From stock; Model 

3022: From stock after April 1, 1961. 

MFR: Narda Microwave Corp., 118-160 Herricks 

Rd., Dept EP., Mineola, N. Y. 

SALES OFFICES: See eem p. 1644 (1960-61 Ed) 
OTHER PRODUCTS: See eem pp. 1034-1038 
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X AND KU BAND MICROWAVE ISOLATORS [Kearfott Div., General Precision, Inc.| 





Miniaturized—aAverage Power 1 Watt 


This series of miniaturized X and KU band 
isolators offer average power of 1.0 watt. These 
units are as much as a \% inch shorter in length 
than earlier isolators offered by this manufacturer. 


The X band unit, illustrated (Part No. 
9941000007) is only 0.5 inches long; while the 
KU band isolator (Part No. 9951000007) is 0.7 
inches long, however units of shorter length with 
identical specifications are available on request. 

Some specifications of the X band isolator are: 
frequency, FO +50 mc; isolation 15 db minimum; 
VSWR, 1.20 maximum; temperature ambient, 0 
to 50°C. 


Typical specifications for the KU band isolator 





are as follows: 


Frequency: FO +50 MC 
Isolation: 25 db minimum 
Insertion Loss: 0.3 db maximum 
VSWR: 1.20 maximum 


PRICE: $175.00 ea (qty 1-4) 
AVAILABILITY: 30 to 45 days 
MFR: Kearfott Div., Microwave Products, Generd! 


Precision Inc., 14844 Oxnard St., Dept EP, Va" 
Nuys, Calif. 


SALES MGR: John Becker, ST 6-1760; for nearest 
rep see eem p. 1621 (1960-61 Ed.) 
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ys 32 V.D.C. 


40 Amps. 100 Mv. Ripple 














e Vacuum Varnish impregnated Magnetic Components ¢ Short 
Circuit and Overload Protection © Non-Ageing Silicon Recti- 
fiers « Natural Draft Cooling « 4%” Rectangular 2% Accuracy 
DC Panel Meters ¢ BUDGET PRICED 

Additional Specifications 
Less than 10% from 1/10 load to full 


Regulation: 
. load at 32 V. output. 


Capacity: 40 Amps. continuously at 45°C. 
Ambient. } 

Overload: 125% of rated current continuously 
(50 Amps.) at 30°C. Ambient. 

Polarity: Pos/Neg terminals are above ground 


and isolated from AC input. 


Input: 115 volts AC 60 cycles single phase. 

Controls: Switch, fuse, line circuit breaker, volt- 
age control, pilot light. 

Terminals: DC output — panel binding posts and 


terminal board at rear. AC input — 

barrier type terminal board at rear. 
Dimensions: 22”Lx14”Hx15”D. Weight: 160 Ibs. 
Model KM93B 
Also avaiiable without cabinet for mounting in stand- 

ard 19” rack. Panel height only 12% inches. 

Specify Model KM93 

OTHER UNITS AVAILABLE FROM 5 AMPS. UP. 


Bulletin No. 102A On Request 
AVAILABLE FOR IMMEDIATE DELIVERY 


OPAD ELECTRIC COMPANY 


43-9 WALKER ST., NEW YORK 13, N. Y. 
Telephone: WO 6-0380 
Check 61 Reader Service Card 








FOR FAST, SIMPLIFIED 
TEMPERATURE MEASUREMENTS . 


The RESCON 
THERMAL TEST SET 


A compact, portable unit for obtaining 
temperature measurements in electronic 
equipment — from the individual compo- 
nent to the package itself. Applications 
include: transistors, diodes, tubes, trans- 
formers, micro-miniature circuits, etc. 

Direct readings . . . no calibrations . . . 
rugged construction. 


RESCON 
ELECTRONICS CORPORATIONS 
151 Bear Hill Road, Waltham 54, Mass. 
TWinbrook 39-8600 
Designers and Manufacturers of Electronic Test Equipment 
Check 62 Reader Service Card 
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MARKER PEN PULSER (No. 171) I need 
a “marker pen pulser” to record the mag- 
netic field of a Varian 12” magnet while 
it is being swept in the range of 0 to 
10,000 gauss. The purpose-is to record a 
“pip” on the chart with the marker pen at 
intervals of 25 gauss for calibrating the re- 
corded line. The magnetic flux is unlinear 
with respect to magnet current in the range 
above 6,200 gauss. 


SOLUTION A: So far as | know there is 
only one way of doing this with great ac- 
curacy. There are on the market, nu- 
clear magnetic resonance field stabi- 
lizers, such as, for example, the “Numar” 
unit. 


The unit operates, (1 describe it here 
very roughly) by imposing on the probe 
(which contains hydrogen nuclei) an RF 
field in the range between several and 
about 40 megacycles. When the nuclei 
which demonstrate a nuclear magnetic 
moment, are exposed to a magnetic field 
of the correct value, they precess around 
the magnetic field, and if the precession 
frequency is equal to the RF frequency, 
they absorb RF energy. Since the pre- 
cession frequency is 42,600 cycles for 
each gauss in the d.c. magnetic field, the 
range of the instrument is a few hundred 
to about 10,000 gauss. (The unit also 
contains lithium nuclei, whose preces- 
sion frequency is 16,500 cycles per 
gauss, and thus can be used from several 
hundred to about 24,000 gauss with the 
same RF oscillator range). 


The unit’s oscillator is set for the de- 
sired value, and then (without going into 
details as to how,) puts out a d.c. error 
signal if, and proportional to how much, 
the magnetic field drifts. This error -ignal 
is normally fed into the magnet power 
supply to correct the magnet current, 
and so reestablish the desired field 
strength. (Accuracy, roughly one part 
in 105) 


However, for your purpose, you may 
use this error signal instead to operate 
a frequency correcting mechanism. A 
small servo motor connected to the os- 
cillator’s tuning condenser is one such 
mechanism. (Voltage sensitive capac- 
itors might, perhaps, be a more elegant 
way of doing the same thing.) Then, as 
the magnetic field is swept through its 
range the oscillator is kept automatically 
at the corresponding frequency. 


We now require a crystal controlled, 
stable oscillator, of frequency 1,065,000 
cycles, which is rich in harmonics. The 
output of this is mixed with the nuclear 
resonance oscillator output. Each time 
the resonance oscillator goes through 
one of the harmonic frequencies, we get 
an output at low frequency, which can 
be picked off by a low pass audio filter, 
amplified, rectified, and used to operate 
a marker pen. 


If the harmonic oscillator is exactly 
at one-megacycle, the markers will be 
at 23.5 gauss intervals. 


Continued on p. 97 
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© SMALL SIZE* _ 


“(less than .04 cu. ft.1) 








Visit ovr exhibit BOOTH 2922 


Bradley has complete 


R.E. SHOW March 20-23 
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ated this spectacular silicon high voltage as- 


sembly, containing Bradley 


silicon rectifiers conn 
compensated with p 
capacitors for maxim 


double diffused 
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um reliability. 


MAX. CIRCUIT PVR—50 KV; PEAK 

RECURRENT CURRENT — 18 Amps: 

SURGE CURRENT (1/2 CY at 60 CPS.) 

— 160 Snes ; FORWARD DC VOLT- 
at 


AGE DRO 


max at 25°C Amb 


3.0 Amps. 
VERSE LEAKAGE CUR 


60V; RE- 
ENT 500 uA 
ient, 1 MA at 100°C 


Ambient (AT TEST PRV of 50 KVDC). 


*Size 3” x 11-1/2” 


x 2” 


“Bradley Building Blocks,” a new concept 


in high voltage assemblies. 


of these compact, 


Take advantage 


conservatively rated units, 


(1000 Volts up)in = designs. Ask for de- 


tails on silicon an 


ow. 


S of selenium assemblies, and 
capitalize on Bradley’ 


Ss experience and know- 


See our Sales Representative or local dis- 


tributor. 


OTHER BRADLEY PRODUCTS 


Silicon Rectifiers 


——— 


PIGTAIL 


REDTOP® 


mo Am 


RF - 


SIAMESE 


ee es ee 
CERAMIC MINIATURE 


g 


REDTOP 
BRIDGES 





VOLTAGE 
Building Blocks 


Selenium Rectifiers 


a 


SPRING CLIP 


—S— 


METAL HERMETICALLY 
SEALED 


Lee 


GLASS HERMETICALLY 
SEALED 


—S——- 
PHENOLIC TUBE 


—_- 


FUSE MOUNTING 


EYELET 








WB Bradley semiconductor Corp. 

quality semiconductors since 1939 

2758 Welton St., New Haven 11, Conn. 
Check 63 Reader Service Card 
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New 


ion 
BROAD-BAND ABSORPTION TYPE WAVEMETERS [Frequency Standards | 


eem File System 


Provides Direct Frequency Readout—Range 7 To 18 KMC 


Providing direct frequency readout these three 
broad-band absorption type wavemeters cover a 
range of 7 to 18 kmc. Virtually no backlash is pres- 
ent in the readout. This is accomplished by the 
use of a high precision film driving mechanism. 


Utilizing resonant cavities to obtain accurate 
frequency measurements in the microwave re- 
gion, these instruments provide good frequency 
coverage, resolution and stability at low cost. 

The Model 710-1, covering the frequency range 
from 7 to 10 kmc has an accuracy of 0.07%, a 
loaded Q of 50,000 and is equipped with UG-51/U 
waveguide flanges. 


The Mode! 812-1, covers the frequency range of 


8.2 to 12.4 kmc and has an accuracy of 0.07%, a 
loaded Q of 5,000 and is furnished with UG-39y 
waveguide flanges. 

Model 1218-1, covering the frequency range 
from 12 to 18 kmc has an accuracy of 0.1%, a 
loaded Q of 3,000 and is furnished with UG-419/y 
waveguide flanges. 

Absorption for ali the models is 10%. 

PRICE: All Models $188.00 

AVAILABILITY: 30 days 

MFR: Frequency Standards, P.O. Box 504, Dept Ep, 
Asbury Park, N. J. 


Check 257 Reader Service Card 3/6] 


TRAVELING WAVE TUBE AMPLIFIERS [| American Electronic Laboratories, Inc.| 


Rack Mounted, Self Contained TWT Units 


Two seif-contained TWT Amplifiers, Model T601 
covering the range of 2 to 15kmc and Model T602 
operating from 10 to 20kmc, produce up to 3 watts 
power output without tuning. 


The units have broadband characteristics and 
feature P.M. focusing, thus eliminating bulky 
solenoids and power supply. Standard rackwidth 
panels are used however, a cabinet for table top 
use is available. 


Three functional styled meters measure beam 
current, beam voitage and grid voltage, A modu- 
lation input, gain contro! and all necessary con- 
trols are on the front panel. Dimensions are 10%” 
H x 19%” W x 18” D. 


MICROWAVE DC BLOC K (Sylvania Electric Products, Inc.| 
Bandpass 2.5 MC To 11 KMC—lIsolating Frequencies From DC To 2.5 MC 


New wideband, low-VSWR unit, SB-100 will 
improve microwave sensitivity by eliminating 60- 
cycle ground loop currents and providing dc and 
low-frequency isolation in 50-ohm coaxial systems. 
At frequencies of 2.5 mc to 11 kmc, insertion loss 
amounts to 0.2 db or less. 

The SB-100 is made with N, BNC, or TNC coaxial 
connectors. It is available in three configurations: 
one providing dc blocking on both the inner and 
outer conductors, one with blocking on the inner 
conductor only, and one with biocking on the outer 
conductor only. 

Types SB-101 and SB-102 have inside-outside 
configurations with BNC and TNC connectors 
respectively. 


COAXIAL ROTARY JOINT (Scientific-Atlanta, Inc.| 
For High Speed Applications, Low VSWR Ratio From DC To 1 6KMC 


PRECISION MINIATURE MOTORS [Heinz Mueller Engineering Co., Inc.| 


a 


The Model RJ-2 coaxial rotary joint is designed 
for long life at continuous, high rotational speeds. 
The standard Mode! RJ-2 has a female connector 
on the rotary shaft and a male connector on the 
fixed shaft. These connectors, which mate with 
standard type N connectors, are specially designed 
to provide a low VSWR over the entire frequency 
range of dc to 16 kmc. 

The rotating shaft is supported by a precision, 
sealed ball bearing. Contact between the fixed and 
rotating sections of the outer conductor is main- 
tained with constant pressure to provide uniform 
electrical performance and automatic wear com- 
pensation. Two sets of contacts are used, one to 
provide rf continuity, the other dc continuity. 


Ball Bearing, Intermittent or Continuous Duty AC Or DC 


The DS-105 series precision miniature motors 
are claimed by the manufacturer to meet JAN speci- 
fications for small motors and are approved per 
military specifications. Featuring almost friction- 
less ball bearings, these continuous or intermit- 
tent duty motors are available in both ac and dc 
versions. 

Some motor characteristics available are: d-c 
shunt, d-c shunt reversible, a-c/d-c series re- 
versible, a-c/d-c series, and a-c/d-c split-series re- 
versible. At 8000 rpm, 1/100 hp is available for 
intermittent service and 1/150 hp for continuous 
service. 

Physical characteristics of the Model DS-105-937 
motor are: 


These amplifiers may be driven by a low level 
signal generator, or, by the use of an adapter, may 
be converted into high power oscillators. High 
power harmonic generation is possible to 40kme. 

All the self contained power supplies are well 
regulated. Required supply voltage is 105-125vac. 


PRICE: T601 $6670.00, T602 $7400.00 

AVAILABILITY: 3 months 

MFR: American Electronic Laboratories, Inc., 121 
North 7th St., Dept EP, Philadelphia 6, Pa. 

SALES MGR: R. D. Freedman, WA 5-8780; for near- 
est rep see eem p. 1523 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1007 


Check 258 Reader Service Card 3/6] 


Wideband microwave device SB-100 promises 
to simplify the circuits and improve the sensi- 
tivity of communications links, long-range radar, 
and other advanced microwave equipment. 


PRICE: SB-100: $50.00; SB-101, SB-102: $55.00 
AVAILABILITY: Contact Sales Manager below 


MFR: Sylvania Electric Products, Inc., 500 Evelyn 
Ave., Dept EP, Mountain View, Calif. 


SALES MGR: R. A. Stonesifer, YO 8-6211; for near- 
est rep see eem p. 1695 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 1454, 1455 
Check 259 Reader Service Card 3/61 


Maximum VSWR is 1.15:1 up to 10 kmc and 1.60:1 
up to 16 kmc. Other key specifications of the unit 
are: nominal impedance, 50 ohms; insertion loss, 
less than 0.1 db; wow, less than 0.05 db; power 
handling capability, 1000 watts cw; and torque, 
less than 5 inch-ounces. 


PRICE: $125.00; AVAILABILITY: Stock to 3 weeks 

MFR: Scientific-Atlanta, Inc., 2162 Piedmont Rd., 
N.E., Dept EP, Atlanta 9, Ga. 

SALES MGR: W. Bradley, TR 5-7291; for nearfest 
rep see eem p. 1681 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 956 


Check 260 Reader Service Card 3/61 
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Cem 3500 
Shaft length: .320-.331” 


Shaft diameter: .2495-.250” 

Case diameter: 1.781” 

Overall length: 3%,” (including shaft) 

Weight: 11 ounces 

Different sizes of shaft length and diameter can 
be furnished for special applications. All motors 
are available with or without flange mounting 
bracket. 
PRICE: Contact Sales Mgr. below 
AVAILABILITY: 30 days 
MFR: Heinz Mueller Engineering Co., Inc., 4725 

lowa St., Dept EP, Chicago 51, Ill. 
SALES MGR: M. Hoffman, ES 8-4761 


Check 261 Reader Service Card 3/61 
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1,000, 000 


DC OUTPUT COMBINATIONS 


sct the outputs you need from D/B's 
e of modular supplies; we will assemble 


them into the appropriate Rack Mount- a7= FREE! =< 


na Kits as listed below: 


Be moce: Kit Size Kit Price® A 9-SECOND GUIDE 
71 19x3!/px8 15.00 TO OVER 1,000,000 
72 19x5!/4x9 17.00 ELECTRICAL 
COMBINATIONS OF 
73 10x7x9 17.50 eennah aac 
a 19x7x14 24.00 ASSEMBLED IN RACK 
75 19x834x14 24.50 


MOUNTING KITS 
*Add $5 for switch, pilot light and fuse 
combination. Prices are f.o.b. Pasadena 


z DRESSEN-BARNES ELECTRONICS CORPORATION 


250 NORTH VINEDO AVENUE PASADENA, CALIFORNIA 
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FREE ! tha Catal tht an eng 
ELECTRONICS 


INDUSTRY, DEFENSE, BROADCAST 


a Headquarters Newark stocks and distributes 
or Industry at ’ ; 
Quantity Prices Competitive over 450 top lines covering 


with Manufacturers every phase of electronics! 
Texas Instruments e Hughes Semi-Conductors e@ Connectors 


Philco * General Electric ; ; 
Seat heise © Gente Relays @ Switches e Industrial 


e International Rectifier Tubes © Test Equipment 
e@ Sylvania e Sarkes Tarzian Transformers eo Controls 
. Bgl A... Resistors e Meters e Capacitors 


CBS Electronics e Westinghouse e Pilot Light Assemblies 


* COMPETITIVE FACTORY PRICES * COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY 


Your One-Point Source for All Your Electronic Needs 


SEDER EN gy. 
NAY Y/N 





ELECTRONICS CORPORATION 


223 W. Madison St., Chicago 6, Illinois 


4747 W. Century Bivd., Inglewood, California 
Check 65 Reader Service Card 
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FAST 


SWITCHING 
TIMES 
MEASURED 
AUTOMATICALLY 


reduce | increase 
AY an AYE 
time | accuracy 


RIES 
AUTOMATIC 
SWITCHING TIME 
TEST SET 


| Diia-1e ama sr-lelial: 
mated readout of sw 
+ 


e TRANSISTORS 
e CIRCUITS 
e DIODES 


The LUMATRON Mode 
instruments measure risetime 
falltime, storage and de 
acteristics from 0.5 nar 5 € 
to several microseconds witt 
accuracy better than 5 
tests per hour 


Write for comp ete spec i it 


electronics 


116 County Courthouse Rd. 
New Hyde Park, L. I., New York 


VISIT US AT IRE BOOTH 3059 
Check 167 Reader Service Card 
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New Products of the 


ELECTRICAL BRAKE-CLUTCHES [Bowmar Instrument Corp.) 
High Brake And Clutch Torque 


These two electrically operated brake-clutches, 
available in sizes 8 and 11, are especially de- 
signed for use in servo control assembly con- 
figurations requiring fast stopping or starting, or 
in systems requiring engagement or disengage- 
ment from continuously running driving sources. 

The size 8 unit is 1.53 inches in length with 
a brake-disengage clutch-engage response time 
of 12 milliseconds and a minimum brake or clutch 
torque of 8 inch ounces. The size 11 unit is 1.839 
inches in length with a brake-disengage clutch-en- 
gage response time of 23 milliseconds and a mini- 
mum brake or clutch torque of 16 inch ounces. Both 


eem File System| Sec 
CET 2500 


units operate on 28 volts dc and are claimed by 
the maker to meet the applicable requirements of 
MIL-E-5272. 

Both sizes can be supplied as brakes only or as 
clutches only, as well as in brake-clutch combina. 
tions. 

PRICE: Contact Sales Offices below 
AVAILABILITY: 6 to 8 weeks 
MFR: Bowmar instruments Corp., 

Rd., Dept EP, Fort Wayne, Ind. 
SALES OFFICES: See eem p. 1540 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1345 


Check 262 Reader Service Card 
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SIZE 11 SYNCHRO ([Cowrter Products, Div. Model Eng. & Mfg. Corp.] 


For Positioning Pots And Servo Instruments 

Model 1085, size 11 synchro has a servo type 
mounting. The same basic design is available in 
other mounting configurations to satisfy most in- 
Stallation and operating requirements. This unit 
can also be supplied for use as either a transmit- 
ter or receiver. 

The 1085 can be servo driven for positioning po- 
tentiometers and servo instruments. Other typical 
applications include fuel flow instruments, hydrau- 
lic pressure indicators and torque indicators. 

Both ends of the rotor shaft of the synchro are 
equipped with ABEC Class 7 ball bearings. Overall 
length of the device, exclusive of the shaft, is 
approximately 1.6 inches and its weight is 2% 
ounces. 


The CDS-9 cadmium sulfide photocell is claimed 
by the manufacturer to be suited for transistorized 
applications previously involving the use of gas 
phototubes or photo-multiplier tubes. In darkness 
the resistance of the cell is over 1 megohm, with 
a typical reduction in resistance to 16000 ohms 
with 1 foot-candle illumination. Blue-green light is 
said to produce peak sensitivity, with a useable 
response to the entire visible spectrum. 

At illumination levels of 1 to 50 foot-candles, this 
unit will directly control a relay requiring as much 
as 10 ma for operation. Response in optimum direct 
relay circuits is 1/10 second, or 1 millisecond in 


IN-LINE DIGITAL READOUT [Industrial Electronic Engrs., Inc.| 
Lens System Permits Larger Character Display 

The Series 160000 in-line digital readout pro- 

vides a lens system which permits the use of a 

larger area of the viewing screen for displaying 


digits, words or special! characters. Practically the 
full area of the screen is used, character size is 


1%” high compared to the 1” high character dis- 
played on this firm's standard series. 

Multiple word messages such as start, ready, 
fire may be employed either in black and white or 
color. in addition, color backgrounds may be used 
with any words or digits. 

The readout operates on a rear-projection prin- 
ciple. It contains twelve miniature lamps and 12 
condensing lenses which carry the desired word, 
digit or character as selected by the customer. 


REGULATED POWER SUPPLIES [Quan-Tech Laboratories, Inc.| 


Compact Wide Range Capabilities—3 Configurations 


The Model 170 and 171 highly compact, regulat- 
ed, d-c power supplies are available in any of three 
physical configurations: a bench model with a front 
panel on-off switch, calibrated output voltage con- 
trol, and %”-spaced binding posts; a bench model 
with terminal strip input and output connec- 
tions and screw-driver adjustment of output voit- 
age. There is also a plug-in version with a standard 
octal plug mounting base, screw-driver adjustment 
output voltage control, and provisions for remote 
programming. 

The Model 170 has an output current of 0.25 
amperes maximum and the Model 171 an output 
current of 0.5 amperes maximum. All versions of 
both models have variable outputs of 10 to 32 volts 


SOLID STATE PHOTOCELL [ Pioneer Electric and Research Corp. | 
High Sensitivity and Broad Response To Visible Light 


Nominal operating specifications include an 
input of 26 volts at 400 cps and 0.4 watts power 
consumption. The unit’s output is 11.8 volts maxi- 
mum and repeater positioning error is not more 
than 30 minutes. 

This size 11 synchro is also available in 115 volt 
types. 


PRICE: Approx $23.00 ea (qtys of 1000) 

AVAILABILITY: Contact Mfr below 

MFR: Courter Products Div. of Model Engineering 
& Manufacturing Corp., 50 Fredrick St., Dept EP, 
Huntington, Ind. 


Check 263 Reader Service Card 3/6] 


eem File System| Sec 
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trigger circuits. The power dissipation rating is % 
watt continuous or 2 watts for one minute. The 
unit is non-polar and can be used with either ac 
or dc, with a maximum voltage rating of 500 volts 
de or 350 volts rms. 

Applications include flame failure and smoke de- 
tectors, and various types of controls involving 
illumination. 

PRICE: $1.70 or $3.50 (depending on quantity) 

AVAILABILITY: 30 to 90 days 

MFR: Pioneer Electric and Research Corp., 743 Cir- 
cle Ave., Dept EP, Forest Park, III. 


Check 264 Reader Service Card 
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eem File System Sec 
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When one of the 12 lamps at the rear of the unit 
is lighted, it projects the information on the cor- 
responding condensing lens through a projection 
lens onto the viewing screen. 

Featuring module construction and measuring 
1%,” wide, 2%” high and 6%” long, units may be 
grouped to form assemblies. 


PRICE: $18.00 each, Qty price Contact Sales Of- 
fices below; AVAILABILITY: 30 days 
MFR: Industrial Electronic Engrs., inc., 5528 Vine 
land Ave., Dept EP, North Hollywood, Cal. 
SALES OFFICES: See eem p. 1613 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 677 
3/61 
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with regulation of better than 3 millivolts, and an 

output ripple of less than 250 millivolts rms. 
Both models are provided with overload protec: 

tion. Case dimensions of the Model 170 are 3” x4 

x 5”, and the Model 171, 342” x 5” x 5%”. 

PRICE: Model 170 (all versions) $98.00; Model 171 
(all versions) $123.00 

AVAILABILITY: Contact Sales Offices below 

MFR: Quan-Tech Laboratories, Inc., 60 Parsippany 
Bivd., Dept EP, Boonton, New Jersey 

SALES OFFICES: See eem p. 1666 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 954 


Check 266 Reader Service Card 3/61 
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NEW PRODUCT 
LITERATURE 


Continued from p. 38 


HIGH VOLTAGE POWER SUPPLIES Sec. 4000 

Three data sheets illustrate and give 
full technical specs for: Model Z850A, 
0-12kv Main Supply, with optional focus 
and filament supplies; Model Z851A, 
2-10kv Anode Supply, with optional bias 
and filament supplies; Model Z852A, 
0-18kv Main Supply, with optional focus, 
magnet, and filament supplies. A fourth 
sheet covers the 50 Megawatt S-Band 
Klystron Transmitter and remote con- 
trols. FXR, Inc., High Power Electronics 
Div., 25-26 50th St., Dept EP, Woodside 
77, N. Y. 


Check 375 Reader Service Card 


ELECTRONIC WELDING EQUIPMENT Sec. 4100 

Nine different power supplies and 
eight different weld heads and hand- 
pieces are illustrated and described in 
this new short-form catalog. The power 
supplies range from a 5 kva half cycle 
ac unit through a 500 watt-second stored 
energy unit. Specifications are shown 
for all units. Hughes Aircraft Co., Vac- 
uum Tube Products Division, 2020 Short 
St., Dept EP, Oceanside, Calif. 


Check 376 Reader Service Card 


MAGNETIC TAPE INSTRUMENTATION Sec. 4300 

A 4-page, illustrated Bulletin 3400 
entitled “A New Concept In Magnetic 
Tape Instrumentation”, gives theory of 
operation, performance, advantages, and 
specifications on series 460 recorder/ 
reproducer. It also includes charts and 
block diagrams. Sangamo Electric Com- 
pany, Dept EP, Springfield, Illinois. 

Check 377 Reader Service Card 





RECTIFIERS, TRANSISTORS AND 
THERMOELECTRIC COOLERS Sec. 4400 
A two-color, four-page folder, S-314, 

designed to aid buyers and engineers in 

the selection of Westinghouse silicon 
power rectifiers, silicon power transistors 
and thermoelectric coolers is available. 

The folder, which is fully illustrated, 

gives complete details of ratings, etc., 

in quick-reference, tabular form. Schweb- 
er Electronics, 60 Herricks Rd., Dept EP, 

Mineola, L. |., N. Y. 

Check 378 Reader Service Card 





TWO RECTIFIER WALL CHARTS Sec. 4400 
“Rectifier Selection Chart,” (ECG-545) 
and “Characteristics of Common Recti- 
fier Circuits Chart” (ECG-546) are two 
charts which may be used independently 
or may complement one another. With 
these charts a circuit designer should 
be able to choose the right device eco- 
nomically and without time consuming 
reference to spec sheets or other sources. 
General Electric Company, Dept EP, 

Schenectady 5, N. Y. 
Check 379 Reader Service Card 
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CO SCOPES 


professional performance 
reliability 

ruggedness 

versatility 

...at moderate cost 


QUALITY WITHOUT COMPROMISE _- 


s™% RI 


VEECO’s MS-9 leak test consoles are 
packaged stations with guaranteed 
constant sensitivity The helium mass 
spectrometer permits hermetically 
sealed units to be certified leak proof 
at a sensitivity of 10-19 std. cc/sec. 

VEECO manufactures a complete 
line of high vacuum equipment... 
Components, Leak Detectors, Evapo- 
rators, Systems...accepted as the 
quality line for over 
a decade. 





For MS-9 Brochure 


or Complete Catalog 


EICO’s high quality standards and low initial cost add up to true economy: i 
write Dept. 94H 


EICO units outperform scopes selling for two or three times EICO’s prices. 
With kits, the initial cost is even lower. And the experience each operator gains 


in building his own, increases his efficiency, and enables him to keep his 
scope in better condition, with less ‘‘down’’ time. 














prices | freq. resp. (sinusoidal) 
kit wired | 


$44.95 $79.95 


sensitivity (rms) 





vert. 
5 cps to 
400 kc 
DC-4.5 
mc/flat 


horiz. 


5 cps to 

400 kc 

1 cps to 
400 kc flat 


horiz. 
0.1V/in 


vert. 
75 mv/in 
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VACUUM-ELECTRONICS CORP. 


Terminal Drive N.Y 


HIGH VACUUM & LEAK DETECTION EQUIPMENT 


79.95 129.95 25mv/in 0.6V/in 

















Plainview, L. | 
See the 41 additional EICO test instruments helpful for your lab and pro- 


duction work. Write for free Catalog & name of neighborhood Distributor. 


5” Push-Pull 
Scope #425 
5” DC-4.5 MC 
_Scope #460 
3300 NORTHERN BOULEVARD, Dept. EP-3 L. 1.C., 1, N. Y. 


rEico™ 
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New Products of the Month 


VOLTAGE REGULATED POWER SUPPLY [Kepco Inc.} 
Delivers 0-36 Volts DC, 0-10 Amperes—0.1% Regulation 


A compact, voitage regulated power supply 
Mode! SM36-10 delivers 0-36 voits dc at 0 to 10 
amperes, with 0.1% regulation. Units may be ob- 
tained with 0.01% regulation on special order. This 
transistor regulated unit has no magnetic ampli- 
fiers or vacuum tubes. 

The unit’s inherent overload protection auto- 
matically reduces dissipation requirements of pass 
elements during overload or short circuit. Speci- 
fied regulation is maintained directly at the load 
by means of remote error signal sensing. 

Output voltage control is continuously variable 
from 0 to maximum rating. The absence of opti- 
mizing controls and range switches provides opera- 
tional simplicity. 


CURRENT-REGULATED POWER SUPPLY ([Spectromagnetic Industries] 


eem File System| Sec 
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The supply operates from a 105-125vac, 6% 
+lYecps source. Dimensions are 51%4” H x 19” Wy 
13%” D (behind panel). Some specifications are. 
ripple less than lmv rms; temperature coefficient 
less than 0.05%/°C; recovery time 5QOusec; output 
impedance 0.005 ohm dc to lkc, 0.05 ohm lke tp 
100kc. 

PRICE: $625.00 (with meters), $825.00 (0.01% regy. 
lation); AVAILABILITY: 30 to 60 days 
MFR: Kepco inc., 131-38 Sanford Ave., Dept Ep, 

Flushing 52, N. Y. 

SALES OFFICES: See eem p. 1621 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1147-1153 
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Completely Transistorized, 0.1% Current Regulation 


The Model TC200-5 is a current-regulated, com- 
pletely transistorized power supply which converts 
110-120 volt, 60 cycle, single phase ac to 200 voits 
dc with a maximum current output of 5 amperes. 
Precision controls give coarse and fine adjustment 
from zero current to maximum, with regulation held 
at 0.1%. 


Direct current is obtained from a full wave 
bridge circuit using conservatively rated forced air 
cooled silicon diode rectifiers. The maker claims 
improved techniques in transistor applications are 
employed, resulting in long life, high current 
capabilities, instant start-up, and high efficiency. 
The unit can be rack mounted if desired. 


SUPPLY [Hamner Electronics Co., Inc.| 


High Stability And Low Noise Output 

The Model N-4050 high voltage power supply, 
featuring a positive output voltage of 5000 volts at 
2 ma, is designed for use in nuclear counting sys- 
tems. Negative output voltages are available on 
request. The high voltage output is claimed by the 
manufacturer to make it well suited for use with 
nearly all types of proportional! detectors while the 
output current is sufficient for routine scintillation 
detector counting. 

Line and load current regulation is less than 
0.01%, making the unit useful in research quality 
systems. Output ripple is 5 millivolts rms, result- 
ing in low noise output. Power requirements are 


DC POWER SUPPLY [Hewlett-Packard Co.) 


Features Remote Voltage Programming 


The Model 723A dc power supply is claimed to be 
especially suited for applications where a number 
of tests or measurements must be made auto- 
matically at different voltages. The power supply 
provides a regulated output of 0 to 40 voits and 0 
to 500 milliamps dc. The output voitage can be 
varied by changing the value of an external re- 
sistor. Thus, output voltages can be programmed 
remotely by using stepping switches or other de- 
vices to change the external resistor values in 
accordance with programmed test routines. 

Low noise and ripple of less than 200 millivolts 
make the unit particularly useful in low level ap- 
plications. A front panel meter monitors either 
voltage or current to permit convenient setting of 


PORTABLE DC POWER SUPPLY [Universal Electronics Co.| 
Voltage Regulation 5 MV, Ripple Less Than 500 MV RMS 


This Model L3501 self-contained dc power supply 
is fully transistorized. A double regulated, temper- 


ature compensated zener diode reference is 
claimed to insure regulation of 5 millivolts per 10% 
line change at any rated load. Output ripple is less 
than 500 millivolts rms. 

The output voltage range of the unit extends 
from 0 to 35 volts with a current range of 0 to 1 
ampere. A vernier contro! allows the output voit- 
age to be set within +2 mv. The output impedance 
is less than 0.005 ohm. A balanced differential 
amplifier in the low level stages provides freedom 
from drift and temperature effects. The total drift 
over an 8 hour period, after a warmup of 20 
minutes, is claimed to be less +20 millivolts. 


Cabinet dimensions are: height, 30 inches; depth, 
1942 inches; width, 24 inches; and weight ap 
proximately 200 Ibs. 

Other models of the series are available in 10 
and 15 amperes output, with current regulations 
of 0.01% and 0.001%. 


PRICE: $1600.00 to $1800.00 
AVAILABILITY: 5 to 6 weeks 


MFR: Spectromagnetic Industries, 25393 Hunt 
wood Ave., Dept EP, Hayward, Calif. 


SALES MGR: D. R. Klein, SU 2-1300 
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115 voits, 60 cycles, 100 watts. 

The unit may be rack or cabinet mounted. Phys- 
ical dimensions are 3%” x 1342” x 19”. Safety inter- 
locks are installed on both top and bottom screens, 
turning off all power when removed. 


PRICE: $595.00 
AVAILABILITY: 4 to 6 weeks 


MFR: Hamner Electronics Co., Inc., P.O. Box 531, 
Dept EP, Princeton, New Jersey 


SALES MGR: G. A. Mauchel, PE 7-1320; for nearest 
rep see eem p. 1602 (1960-61 Ed.) 
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output voltage and observations of load conditions. 

Good load regulation assures less than 0.1% volt- 

age change for load variations from 0 to 500 milli- 

amps. A variable current limit control can be set 

to any value of output current to protect the unit 

from overload damage. 

PRICE: $225.00; AVAILABILITY: Contact Sales Mgr. 

MFR: Hewlett-Packard Co., 1501 Page Mill Rd. 
Dept EP, Palo Alto, Calif. 

SALES MGR: R. Reynolds, DA 6-7000; for nearest 
rep see eem p. 1606 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 553, 884-893, 
1023-1025, 1142 
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The operational temperature range of the power 
supply extends from -—10°C to 50°C. Optional 
features available on order are: remote error sens 
ing terminals in rear; remote programming at 200 
ohms per volt; constant current terminals for 
0-30 volts, 0-1 amp; and current limiting potenti 
ometer to limit maximum output current to 50- 
1CO0Oma. Measurements of the units are 6”x8”x8". 
PRICE: $189.50; AVAILABILITY: 2 weeks 
MFR: Universal Electronics Co., 1720 Twenty-sec 

ond St., Dept EP, Santa Monica, Calif. 
SALES OFFICES: See eem p. 1711 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1196 
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25 years, the recognized leader, in the 


AFTER manufacture of all types of Industrial 


and Military Seamless Drawn and Heat Treated Cases. 


Complete literature concerning Military and Industrial Cases 
available on request. Write: 


HALLIBURTON ENTERPRISES, INC. 


MANUFACTURING DIVISION 


4724 South Boyle Ave. Los Angeles 58, Calif. 
Check 70 Reader Service Card 











VISIT BOOTH 4204-6 


1.R.E. SHOW, N.Y.C. 





_ PIREWUBB 


Standard 
CONSOLES ¢ RACKS e CHASSIS 
PANELS e CABINETS eCASES 


CONTACT YOUR LOCAL DISTRIBUTOR or WRITE 
FOR LATEST COPY OF THE PREMIER CATALOG 


PREMIER METAL PRODUCTS CO. 
337 Manida Street, New York 59, New York 
WESTERN SALES OFFICE: 
1667 Laurel St., San Carlos, California a i 

EXPORT DEPARTMENT: EMEC, HN 
127 Grace Street, Plainview, New York \ —a 

MFD.IN CANADA: PREMIER METAL HOUSINGS, Ltd., 

5810 Smart Ave., Montreal 
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See us at the IRE Show—Booth 1624 


NicLEAN 


FAST DELIVERY FROM STOCK 
HUNDREDS OF MODELS 
CUSTOM DESIGNING 


Also a complete line 
of fractional horsepower motors 
44 Page Packaged 


Cooling Catalog , SS 


McLEAN ENGINEERING 
LABORATORIES 
World. Leader in Packaged Cooling 
Princeton, N. J. * WaAlnut 4-4440 


TWX Princeton, New Jersey 636 
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New Prod 


MINIATURE POWER SUPPLY [Valor Instruments, Inc.| 


— 


50 Volts At 500 MA Delivered From Package Only 2.5” x 3.5” x 5” 


An exceptionally large power capability (25 
watts; 50 volts at 500 ma) is delivered by this tiny 
package. In addition, the output voltage of the ex- 
tremely highly regulated power supply is held to 
only 0.001 volt under all load conditions. 

Model AMSF-50-5 uses a combination of an ex- 
tremely stable reference, high-gain differential 
amplifier, and a series regulator to deliver a vir- 
tually constant d-c output voltage. Including error 
sensing and remote programming, this 36-ounce 
unit features a 1 mv load regulation and a 0.5 
mv line regulation. Ripple is less than 1 mv and 
transient response is 20 usec. Ambient temper- 
ature range is —10°C to 60°C with a temperature 
coefficient of 0.003%/°C 


SOLID STATE DUAL POWER SUPPLY | Philbrick Researches, Inc.| 
Provides Outputs Of 15VDC And —15VDC At 200 MA 


Taking full advantage of semiconductor com- 
ponents, the new Model 6033 power supply is de- 
signed for energizing transistorized electronic 
equipment. 

Regulation against line and load of the new 
power supply is well under 0.01%. Ripple is under 
% millivolt (0.003%). Stability of output voltage 
with temperature and time depends essentially on 
the silicon diode reference performance. There- 
fore, this power supply usually constitutes the basic 
voltage reference of the control! or instrument sys- 
tem it supplies. It can power up to 20 Philbrick 
Model P2 Amplifiers 

The unit is available in three configurations: as 
a laboratory bench mode! (with contro! panel on 


eem File System Se 
[eiectrome engeers master 
The miniature module was developed for a mis. 
sile program. The module is plugged into Circuits 
like other components and delivers a reliable 
stable source of d-c power for ground Support 
equipment, computer systems, test equipment, ete 
PRICE: Contact Sales Mgr. below 
AVAILABILITY: 2-4 weeks 
MFR: Valor instruments, inc., 
Bivd., Dept EP, Gardena, Calif. 
SALES MGR: E. Kurchak, FA 1-2280; for nearest rep 
see eem p. 1712 (1960-61 Ed.) 
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front) 3%” x 5%” x 7¥2”"; as a modular plug-in of 

the same size (without front panel controls) de 

signed for OEM equipment, instrument systems, 

computors, etc.; and in a slender configuration 

3%" x 3%” x 8%” designed for plug-in installation, 

Unit operates from 115 vac source. 

PRICE: Approx. $285.00 (depending on configura- 
tion) 

AVAILABILITY: From stock (small! qtys) 

MFR: Philbrick Researches, Inc., 127 Clarendon 
St., Dept EP, Boston 16, Mass. 

SALES OFFICES: See eem p. 1658 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 681 
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CONSTANT CURRENT DC POWER SUPPLIES [Uviversal Electronics Co.] 
Voltage Regulation 0.1%, Ripple Less Than 600 MV RMS 


Mii allies 
a Oo @..abs 


| 


INSTRUMENTATION RECORDER/REPRODUCER [| Minn. Mining & Mfg., Mincom Div.] 
Bandpass 200 CPS-300 KC At 60 IPS Using Analog Modules 


Pere ee 


q 


MINIATURE COUNTER 


These !Q20- series constant current dc power 
supplies are fully transistorized. A double regu- 
lated zener diode reference with a minimum tem- 
perature coefficient is claimed to insure -regula- 
tion of +0.1% regardless of the connected load. 
Output ripple is less than 600 millivolts rms. 

The voltage output of all models extends from 
0 to 20 volts. Current output of the Model 1Q20-2A 
is 2 amperes; the Mode! IQ20-6A, 6 amperes; the 
Model 1IQ20-10A, 10 amperes; and the 1Q20-15A, 
15 amperes. A vernier control allows the output 
current to be set within +0.01%. Balanced com- 
pensated amplifiers provide virtual freedom from 
drift and temperature effects. 

The operating temperature range of the units 


[ Abrams Instrument Corp. | 


Illuminated Counter Wheels, 20 Counts Per Second 


The Model CE-L miniature magnetic counter is 
actuated electro-magnetically, and is capable of 
recording up to 20 pulses per second. A small light 
incorporated inside the cover illuminates the 
counter wheels, affording easy reading in adverse 
lighting conditions. 


The 3 figure counter is available in either addi- 
tive or subtractive versions for operation from 6, 
12, 24, or 110 volts dc as desired. Total current 
draw is .340 amp, including counter and light. The 
unit is claimed to have been tested and qualified 
to environmental specification MIL-E-5272A-1. 


Duty cycle of the unit is continuous, with a mini- 
mum life of 1 million counts. 


Up to 14 tracks of information, plus a separate 
voice annotation track, can be accommodated by 
the new transistorized G-100 Instrumentation Re- 
corder/Reproducer. At 60 ips, the unit has a band- 
pass of 200 cps to 300 kc using analog modules 
and dc to 20 kc using FM modules. 


Housed in a single, compact rack the G-100 offers 
six standard speeds from 3% to 60 ips. The lower 
frequency response is extended to 50 cps at the 
lower speeds. All speeds are phase-equalized for 
maximum fidelity of reproduction. Other features 
include a built-in signal monitoring switcher and 
built-in calibration which enables the recorder to 
be preadjusted to the incoming signal amplitude. 


extends from —10°C to 50°C. Dimensions of the 
Model 1Q20-2A are 3%” x 19” x 14%”; Models 
1Q20-64 and 1Q20-10A, 5%” x 19” x 14%”; and 
Model 1Q20-15A, 5%” x 19” x 18%”. Remote pro 
gramming at rear terminals is available at extra 
cost if desired. 


PRICE: 1Q20-2A, $375.00; 1Q20-6A, $475.00; 
10A, $580.00; 1Q20-15A, $795.00 

AVAILABILITY: 3 weeks 

MFR: Universal Electronics Co., 1720 Twenty-sec- 
ond St., Dept EP, Santa Monica, Calif. 

SALES OFFICES: See eem p. 1711 (1960-61 Ed.) 

QTHER PRODUCTS: See eem p. 1196 
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eem File System Sec 
crane uaees aoe BY 
Environmental conditions: 


Temperature range: —65°F to 150°F 
Vibration: 5-55 cps, .036 in. DA, 55-300 cps, 10 8's 
Shock: 6 g's 
Acceleration: 10 g’s 
Humidity: 95% +5% 
Altitude: Over 50000 ft. 

PRICE: $25.75 

AVAILABILITY: 1 to 2 weeks 

MFR: Abrams Instrument Corp., 606 E. Shiawassee 
St., Dept EP, Lansing 1, Mich. 

SALES MGR: C. J. Arksey, IV 4-9441; for nearest 
rep see eem p. 1515 (1960-61 Ed.) 
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The walis of the electronic modules provide 
shielding against radiation and external interfer 
ence. Efficient heat sinking is a by-product of the 
design which utilizes vertical drafting techniques. 
Separate cards contain record and reproduce cif 
cuits which facilitates changes. Fail safe power 
supply and bias module are optional equipment. 
PRICE: Contact Sales Offices below 
AVAILABILITY: 60 days : 
MFR: Minnesota Mining & Mfg. Co., Mincom Div. 

2049 South Barrington Ave., Dept EP, Los Angeles 

25, Calif. 

SALES OFFICES: See eem p. 1640 (1960-61 Ed.) 
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NON-DESTRUCTIVE 


| INSULATION TESTER 
RANGE: 0-5000 V.A.C. RMS, 0-3 Ma. 


This compact, portable instrument features a cali- 
brated transistorized high voltage circuit breaker 
with continuously settable trip point between 10ua 
and 3000ua. Leakage current in excess of preset 
value immediately disconnects high voltage, lights 
“Leakage”’ indicator lamp and sounds audible alarm. 
No batteries or tubes to replace. Priced to meet 
tight capital equipment budget. 


FEATURES 


« SAFE — Test specimen completely protected 
— Maximum safety to operator 

« SPEEDY — Instantaneous operation — No tubes 
—No time delay — ideal for high 
speed production testing 

« ACCURATE — Sensing circuit powered by transis- 
tor regulated power supply — Ac- 
curately calibrated leakage control 
— Easy-to-read panel meter 


Bulletin Ne. 1400 on Request 


QOPAD ELECTRIC COMPANY 


ad 43-9 WALKER ST., NEW YORK 13, N.Y 
Telephone: WO 6-0380 
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KEMLITE 


Super-intensity 
ELECTRONIC 
FLASH TUBES 


KEMLITE’s “energy concentrated” 
lighting has proven itself in: 


@ High Intensity Flash for missile 
Tracking 


@ Visual Aircraft Perception at Long 
Range 


© Black Light and Infra-Red 
Applications 


@ Flashing Lights for Airport Runways 
@ Electronic Flash for Photography 
@ High Intensity Beacons 

® Stroboscopy 


hy KEMLITE 


Laboratories, Inc. 
1819 W. Grand Ave., Chicago 22, Ill. 
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New Products of the Month 
MINIATURE TAPE RECORDER [Arco Data Mfg. | 
1 To 14 Channels At Speeds Of 1.875 To 15 IPS 


The Model TR-1875 miniature magnetic tape re- 
corder simultaneously records data on up to 14 
channels (line or interlaced) from tests conducted 
under severe environmental and limited space con- 
ditions. The recorder is available in speeds of 
1.875, 3.75, 7.5, and 15 inches per second, with a 
capacity of 150 feet of 1 mil polyester instrumen- 
tation tape providing up to 16 minutes of record- 
ing. 

Starting time of the unit is less than 1 second. 
Wow and flutter under static conditions is said to 
be less than one per cent. Power requirements are 
24 to 28 volts dc. The unit measures 41%” in 
' diameter and 4%” in length and weighs less than 
—_—————<_——- 3¥%2 pounds, complete with full load of tape. 



























































SILICON ZENER DIODES | [Dickson Electronics Corp. ] 
Checked 100% To Electrical Parameter Limits 


These four lines of silicon zener diodes, rated at 
% (%2Z6.8D to %Z200D), 1 (1Z6.8D to 1Z200D), 1.5 
(1.5Z6.8D to 1.5Z200D), and 10 watts (10Z6.8D to 
10Z200D), cover the voltage range of 6.8 to 200 
voits. All units contain single P-N junctions formed 
by carefully controlled diffusion at 1300°C of phos- 
phorus into boron doped silicon. In normal zener 
usage these junctions are biased in the reverse 
direction. 


Unlike many zener diodes, zener impedance is 
measured at two points to insure a sharp knee on 
the breakdown curve. The devices are curve-traced 
to eliminate unstable breakdown or other anom- 
alous effects and are checked 100% to electrical 





CARTRIDGE SELENIUM RECTIFIER [Electronic Devices, Inc.] 


These super-density minisel rectifiers are 
claimed to require only 25% of the space required 
for conventional cartridge rectifiers for any given 
voltage requirement. 

CONVENTIONAL SUPER DENSITY The cells used in these cartridges measure only 
SELENIUM SELENIUM 019” in thickness. Because the number of cells in 
RECTIFIER MINISEL RECTIFIER the rectifier determines its voltage handling capa- 
CARTRIDGE CARTRIDGE bilities, the use of these cells result in a substan- 

tially shorter component for any given voltage. it 

is claimed the high-density selenium material used 

in these units will carry a higher current for a given 

cross-sectional area, resulting in a smaller outside 
diameter for any given current rating. 

The cartridges are encased in phenolic tubes, 

and are provided with either pigtail-on-ferrute 


TRANSISTOR RECTIFIER (Solid State Products, Inc.] 


These controlled rectifier Series 2N1881 through 
2N1885 provide significant improvement in gate 
firing sensitivity, cutoff currents, and high tem- 
perature capabilities in comparison to the com- 
panion 2N1595 series. As such, they are claimed to 
be particularly suited to high performance systems 
where design margins assume major importance. 

Compared to the 2N1595 series, cutoff currents 
and gate firing sensitivity are improved by a fac- 
tor of 5. With higher temperature capabilities at 
specific current levels, these characteristics permit 
improved system performance over wider design 
limits. 

Claimed to meet the requirements of mil spec 
MIL-S-19500, the internally insulated junction elim- 











Hermetically sealed, the Type H miniature bal- 
anced, rotary-type relay is designed to meet the 
requirements of MIL-R-61016, MIL-R-5757D and 
MIL-R-25018. Although the relay operates basically 
on dc, operation on ac (when required) is provided 
by incorporating rectifiers within the relay. 


Twenty-one d-c relays are available in either a 
standard case (1%,” dia x 2” long; 3.75 ounces) or 
long case (1%,” dia x 2-1/5” long; 5 ounces). Glass- 
coated cylindrical contact actuators are attached 
to the rotary armature to assure square mating of 
contact surfaces. 


The temperature rating is —65°C to 125°C for d-c 
relays, and —55°C to 85°C and —65°C to 125°C for 






































MINIATURE RELAY [Union Switch & Signal, Div. W estinghouse Air Brake | 
ne 
4-Pole Double Throw, 10-Amperes; For Extreme Environments 


eem File System. S 
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Typical applications of the recorder include uge 
in wind tunnel studies, acceleration tests, jp. 
flight tests, blast and eplosion studies, static tests, 
and atmosphere studies. 


Transistor timing oscillators, zener diode bias 
supplies, bias oscillators, d-c amplifiers, and bat. 
tery packs can be supplied as optional equipment 
for internal mounting. 

PRICE: $4000 to $5000 

AVAILABILITY: 45 days 

MFR: Areo Data Manufacturing, 12780 Westem 
Ave., Dept EP, Garden Grove, Calif. 

SALES MGR: W. St. Clair, ED 3-2876 
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parameter limits. Junctions are isolated from de 
leterious ambients by very rugged, resistance 
welded, glass-to-metal seals and cases are her- 
metically sealed. 

Voltage drop, essentially independent of current 
over a wide range makes the devices effective in 
regulating d-c voltage, low impedance d-c level 
changing, biasless clamping, limiting and clipping 
within the bounds of maximum ratings. 

PRICE: $1.36 to $15.90 (depends on requirements) 

AVAILABILITY: From stock to 3 weeks 

MFR: Dickson Electronics Corp., 248 Wells Fargo 
Ave., Dept EP, Scottsdale, Ariz. 
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Occupies Only 25% Of Space Required For Conventional Cartridge 


(axial) leads or completely insulated with epoxy- 
sealed leads. Higher current-rated cartridges are 
also available with ferrule ends to fit standard #0 
ampere fuse clips. 

These cartridges are available in PIV values 
ranging from 50 to 20000 volts, and for current re- 
quirements as high as 50 ma dc. 


PRICE: $2.00 to $8.00 (depending on voltage, qty.) 

AVAILABILITY: 2 to 4 weeks 

MFR: Electronic Devices, Inc., 50 Webster Ave, 
Dept EP, New Rochelle, N. Y. 

SALES MGR: R. S. Schenck, NE 2-8500; for nearest 
rep see eem p. 1578 (1960-61 Ed.) 
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Particularly Suited For High Performance Systems 


inates the need for mica washers, providing de 
sign flexibility, simplified assembly, and imp’ 
reliability. 

Average rectified current is 1 amp at a case 
temperature of 100°C. Maximum gate current to 
‘fire’ is 2 ma. Operational temperature range e* 
tends from —65°C to 150°C. The anode voltage (de 
or peak ac) with an unbiased gate extends from 
30 to 200 volts, depending on the particular series. 
PRICE: Contact Sales Mgr; AVAILABILITY: Stock 
MFR: Solid State Products, Inc., 1 Pingree St, 

Dept EP, Salem, Mass. 

SALES MGR: R. H. Diamond, P! 5-2900; for nearest 
rep see eem p. 1687 (1960-61 Ed.) 


Check 280 Reader Service Card 3/61 


a-c operated relays. Vibration is 30g’s to 2000 CPs 
shock is 50g’s. Life expectancy is 100,00 operations 
at rated load. 

Maximum contact voltage drop is 175 millivolts. 
Contact ratings is 10 amperes at 26.5 volts dc 
sistive load. 

PRICE: Contact Sales Mgr. below 
AVAILABILITY: 4-6 weeks 
MFR: Union Switch & Signal, Div. Westinghouse 

Air Brake, Dept EP., Pittsburgh, Pa. 

SALES MGR: K. Doriot, CH 2-5000; for nearest rep 
see eem p. 1710 (1960-61 Ed.) 


Check 281 Reader Service Card 3/61 
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OWEN type 210A 
TRANSISTOR TEST SET 


Self-contained for measurement of 
“H" parameters, beta, and |... of all 
small transistors. A standard 

of the industry. $550. 

Other sets for power transistors, 
portable use, etc. 








ABORATORIES wc 


S55 BEACON PL.* PASADENA, CALIF. 











Check 16 Reader Service Card 





low cost... plug in 


TRANSISTORIZED 


Model TR-30-100 ees $50.00 


Input voltage: 105-125 V.A.C. 50-60 cycle single phase (Piss 1-2) 
Output voltage: 0-25 V.D.C. (Ostpat plas 3(—) 7 (+) ). Voltage 
variation is obtained by connecting 30K chm |, wall 
potentioneter to pins 5 and 6. 
0-100 wa. 0.6. 
Load = 0.5%, Line + 0.57, 
0.1%, 0 25 a. maine 
3% = 3% =< 44," tigh 
Plugs into standard octal socket. 
Case: Perforated metal case. Grounded Io pin No. 8. 
Weight: 2 Its. 2 wz. 
Fixed Output Model No. TRF-100 $55.00 
When ordering specify output voltage desired between 
0-25 V.D.C. 


Adjustable Output Model No. TRA-25-100 
$55.00 








This unit is provided with a built-in potentiometer readily 
— to adjust the output voltage between 0-25 


Higher-Current Transistorized Models Available. 
— Write for Bulletins — 
TECHNICAL COMPANY 


EASTON, PA. 
Check 717 Reader Service Card 
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REGULATED 


POWER 
SUPPLIES 


NEW Plug-in Card 
Selects Mode 
of Operation 


« Constant voltage or constant current operation 
- Units can be combined in series and parallel 
- Printed card makes all internal wiring changes 
- Continuously variabfe output voltage and current 
- No overshoot on turn-on or turn-off 


- No moving parts 


H-Lab Model 808A is a versatile compact constant voltage/ 
constant current transistor power supply possessing a 
combination of features that make it a truly unusual and 
exceptional power supply. All internal wiring changes for 
adaptation to constant voltage, constant current, auto 
series, and auto parallel modes of operation are accom- 
plished by simply inserting one of the several plug-in 
printed circuit cards provided with the 808A supply. 

The model 808A also features a continuously adjustable 
current limit control located on the front panel. The out- 
put current will not exceed the preset current limit value 
under any load conditions including a short circuit. This 
fast acting, adjustable protection circuit not only provides 
full protection for the power supply, but gives optimum 
protection to the load device as well. 


For more stringent regulation requirements, 
chopper-stabilized Model 808AX is available. $475 
H-Lab Model 808A is priced at 


SPECIFICATIONS 


Output: 0-36 volts, 0-5 amps. 
Constant Voltage or 
Constant Current 


Input: 105-125 VAC 50 cps 
Load Regulation: 


Constant Voltage 
0.01% or 3.6 mv 


Constant Current 
0.1% or 5 ma 
Ripple: 
Constant Voltage 500uv rms 
Constant Current 3 ma rms 
Size: 342” H x 16%” Dx 19” W 


Remote Programming « Remote Sensing 
Short-Circuit Proof 


RSATILE AND COMPACT POWER SUPPLIES INCLUDE: 


Bench 


| Out Model | Model 


Rack | Continuously 
Variable 


Special Comments Price 
T T 


Low 
Dual 


Remote 


Can connected 
in 


Variable 


Write on your letterhead for new, illustrated catalog describing the complete H-Lab line. 


HARRISON 


LABORATORIES. INC. 


* TRADEMARK 


45 Industrial Road « Berkeley Heights, New Jersey 


See us at the IRE Show—Booth No. 1825 


Check 78 Reader Service Card 
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Rugged Half-Ounce Relay 
Shock and Vibration Resistant 





This series of four-pole, double-throw relays is intended for 
missile and computer field as well as other rugged applica- 
tions. The “Astrorelay” will function under a 100G shock and 
vibration to 40G at 2000 cycles. At the same time it can be 
subjected to temperatures varying from —65°C to 125°C. 


The relay is made in three standard voltage ranges: 6, 12, 
and 24v. Pull-in power is approximately 250mw. Closing time 
is about 8 millisec, including a 2 millisec maximum contact 
bounce. Dropout speed is less than 4 millisec. The standard 
four-pole, double-throw arrangement operates at any load 
from dry circuit up to two amps at 28v d-c resistive. Contact 
resistance is less than 30 milliohms. 


The relay will withstand a high potential breakdown test of 
750v a-c between any mutually insulated terminals or termi- 
nals to case. Insulation resistance is in excess of 1000 
megohms. Dimensions are 0.875” x 0.800” x 0.400”, and it 
weighs only 42 oz. Special versions are available that wil! with- 
stand vibrations of 50G from 10 to 5000 cycles. 


Price & Availability: Contact Sales Mgr. below 


Mfr: Kurman Electric Co., 191 Newell St., Dept EP, Brooklyn 
1, N.Y. 


Sales Mgr: W. Green, EV 3-8000; for nearest rep see eem p 
1624 (1960-61 Ed.) 
Other Products: See eem pp. 1244, 1245 
Check 282 Reader Service Card 
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OUTSTANDING 





NEW RELAYS 


Mercury-Wetted-Contact Relay 
No Contact Bounce 


The V51 is designed to operate a billion times with complete 
freedom from contact bounce. The mercury-wetted contacts 
are the key element in this fast-operating relay. When the arma- 
ture contact moves away from the break contacts, it draws a 
filament of mercury with it, resulting in a make-before-break 
action. The mercury also effectively masks any slight rebound 
on closing, maintaining contact without interruption. 


Minimum closing time of the relay is 3 millisec when ener- 
gized by about 2w. Release time is 3 to 34% millisec under all 
conditions of coil power input. The switch capsule (see illus- 
tration) can be driven at speeds up to 100 operations per sec- 
ond. The relay will switch 250 volt-ampere loads, with a maxi- 
mum of 5 amp, 500v. It has a minimum operating sensitivity of 
250mw. 


The relay is 1.105” in diameter and 3.196” high. It is 
mounted on an octal base and weighs 4 oz. and is enclosed ina 
steel jacket. 


Price: Between $8 and $15, depending on specifications. 
Availability: 30 to 45 days 


Mfr: Automatic Electric Co., 400 North Wolf Rd., Dept EP, 
Northlake, III. 


Sales Offices: See eem p. 1531 (1960-61 Ed.) 
Other Products: See eem pp. 1230, 1231 


The contact and armature as- 
semblies sealed inside the glass 
capsule in the center of the 
coil, in an atmosphere of high- 
pressure hydrogen. There is @ 
small pool of mercury in the 
base of the capsule. The mer- 
cury is fed from the pool to the 
contact area by capillary ac 
tion, continuously wetting and 
renewing the contacts. 








Check 283 Reader Service Card 
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PLUS 
Control 


An electronic voltmeter 
with a meter-relay 


This happy combination makes an ex- 
tremely versatile and acute instrument. 
It has critical measuring ability 
that goes with high input imped- 
ance, in space-saving panel- 

mounting style. 

It also has the reliable, simple 
control of a locking contact meter- 
relay, with adjustable set points. 
Many difficult functions can be easily 

controlled: conductivity cells, life test- 
ingof components or systems, production 
testing and sorting, automatic Go- 
No Go of missile circuits. 


Ready When Needed 


Metronix DC instruments such as 
Model 301-C-CMR (illustrated) have 
input resistances up to 10 megohms. 
AC input impedances go as high as 5 
megohms. Like all Metronix panel- 
mounting electronic voltmeters 
(PMEV’s), they are always connected 
immediately available for continuous 
monitoring of critical parameters. 

Send for data sheets describing 
Metronix PMEV’s in single or multiple 
ranges, DC or AC, with either meter- 
relays or conventional indicating meters 


Sop) METRONIX, inc. 
——\) a Subsidiary of Assembly Products, Inc 


Chesteriand, Ohio 
Telephone: HAmilton 3-4440 
Check 19 Reader Service Card 


ELECTRONIC PRODUCTS Magazine 








Power Meter 


Continued from p. 42 


curacy that can be obtained with 
precise d-c calibration, a record- 
er output is provided. A 3 or 4 
digit digital d-c voltmeter may 
be connected to the recorder out- 
put and, in combination with 
precise d-c calibration, improves 
resolution and accuracy of pow- 
er measurements. Hence, Model 
431A provides an extremely 
convenient automatic balancing 
bridge with excellent readability 
for use in Standards laborato- 
ries. - 


A special series of coaxial and 
waveguide thermistor mounts 
has been designed for use with 
this temperature compensated 
power meter, and these mounts 
must be used because of the in- 
herent thermal matching prob- 
lems in the mounts. 


The Model 478A Coaxial 
Mount, which covers the fre- 
quency range from 10 mega- 
cycles to 10.5 GC, is an extreme- 
ly compact thermistor mount 
which contains both thermistor 
elements in close thermal con- 
tact. It utilizes a dual set of r-f 
thermistors, each operating at 
100 ohms so that it presents 200 
ohms to the temperature com- 
pensated power meter while pre- 
senting 50 ohms to the r-f line 
The compensating elements are 
constructed in a similar man- 
ner. 


A second Temperature Com- 
pensated Mount, Model X486A, 
is available in X-band wave- 
guide, which covers the fre- 
quency range from 8.2 to 12.4 
GC. Other waveguide mounts 
from 2.6 to 40 GC will be avail- 
able in the near future. 


Price: Model 431A, $345.00; 
Model 478A, $145.00; Model 
X486A, $145.00 


Availability: Contact Sales Mgr. 
below 


Mfr: Hewlett-Packard Co., 1501 
Page Mill Road, Dept EP, Pa- 
lo Alto, Calif. 


Sales Mgr: R. Reynolds, DA 6- 
7000; for nearest rep see eem 
p. 1606 (1960-61 Ed.) 


Other Products: See eem pp. 
553, 884-893, 1023-1025, 1142 


Check 211 Reader Service Card 





Made right 
on-the-spot with 
a DYMO TAPEWRITER 
using patented 
DYMO 
EMBOSSING TAPE 

























COLOR CODING is simple, fast 
and easy when you use the 


amazing hand embosser .. . Five 
TAPEWRITER®. Just dial letters or — 
numbers and press the handle to $34.95 


emboss, that's alll You have a 
2 color, embossed pressure sen- 
sitive label that's ready to apply 
.-. ON-THE-SPOTI 


Embossed raised- 
letter labels 





DESIGNATION 





Made right when 
and where you 
need them 





IDENTIFICATION 
| it WA LU IN 





FREE! Samples and literature. 
Write today, address Dept. EPM 3 


DY MO 
INDUSTRIES, INC. 
2725 - 10th St., Berkeley 10, Calif. 
STRADEMARK DYMO INDUSTRIES, ING. 


Check 80 Reader Service Card 
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Products oO e Mont 
CLAPPER RELA Y [Magnecraft Electric Co.) 


Extremely Reliable Plug-in With See-Thru Enclosure 




















Featuring a transparent plastic enclosure, this 
extremely reliable clapper-type relay (Class 88CP) 
is supplied with either an 8- or 11-pin octal plug. 
Glass insulation, independently. riveted coil ter- 
minals, built-in contact wipe and riveted contacts 
are some of the relay’s design features. 


A rugged, pin type armature hinge, with center- 
less ground stainless steel pin and oversize pre- 
cision reamed bearing surfaces, minimizes fric- 
tion (insuring maximum contact pressure) and 
minimizes wear (insuring long life). 


The relay contains 10-ampere silver alloy con- 


AMPLITUDE & PHASE SENSITIVE RELAYS [Netel Engineering Co.| 


Operate From A-C Or D-C Input Signals 


Providing a minimum of 100,000 operations, 
Model D6011 phase and amplitude relays operate 
from either a-c or d-c input signals. 


The DPDT contacts of the unit’s 2 self contained 
relays, are rated at 10A resistive or 5A inductive 
load. The phase and amplitude of the a-c input 
signal will determine the selection of either in- 
ternal relay. The polarity of a d-c signal will pro- 
duce similar results. When adjusted for a Smv in- 
put the relay will close and will open at 4.9mv. 


Three models are available for a-c signal inputs 
and a similar number are produced for dc. A-C 
types have an input impedance of from 50k to 
500k. All d-c types have a 10k input impedance. 


MICROMINIATURE RELAYS [Guardian Electric Mfg. Co.) 





eem File System Sx 


cme 4: 





tacts for SPDT, DPDT, or 3PDT with 6-, 12., 94 
and 115-volt ac or de actuation and for d-c curren 
actuation. The over-all dimensions are: 1%” 1 
1%” X 2,” above the plug-in socket. 


Relays can be built to individual specifications 
to meet a wide range of requirements. 
PRICE: $5.35-$8.20 
AVAILABILITY: From stock 


MFR: Magnecraft Electric Co., 3352 W. Grand Ave, 
Dept EP, Chicago 51, III. 


Check 284 Reader Service Card 3/6} 


The D6011-6, an a-c type, is comprised of an 
a-c feedback amplifier, a phase sensitive demodu- 
lator and a transistorized relay switching amplifier, 

These plug-in modules are 25,” x 2%.” x 2" 
with input ranges from 5mv to 1 volt. 

PRICE: Relay Amplifier $90.00 to $225.00; A-C Feed. 
back Amplifier $80.00 to $225.00 

AVAILABILITY: 3 weeks 

MFR: Nate! Engineering Co., 15922 Strathern St, 

Dept EP, Van Nuys, Calif. 

SALES OFFICES: See eem p. 1645 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1247 


Check 285 Reader Service Card 3/6] 


Approved Per MIL-R-25018, Class B, Type Il, Grade 3 


Contact arrangement of the series 1005 Relay is 
DPDT (2 Form C). Contacts are rated at 3 amperes 
non-inductive load at 28 vdc at 125°C and feature 
50 milliohms maximum resistance before the life 
test (100,000 operations) and 100 milliohms maxi- 
mum resistance after the life test. Contact bounce 
is 1 millisecond maximum. Complete “vacuum 
de-gassing” prior to sealing insures utmost re- 
liability. Only two internal soldering connections 
are used—coil lead to header pins. A variety of 
headers and mountings is available. 


Relay type 1005-1-1 weighs 0.35 ounce; type 
1005-2-2 weighs 0.41 ounce. Overall maximum di- 
mensions are: 0.80” width, 0.875” length and 0.40” 


VACUUM COAXIAL RELAYS [Jennings Radio Mfg. Corp.} 


depth. The series is available in three types: plug- 
in, hook solder lug, and lead. 

Rated for continuous duty at an operating tem- 
perature from —65°C to 125°C, the unit operating 
voltage is 26.5 vdc nominal (32 vdc max). Pull-in 
voltage is 18 vdc max; release is 8 vdc max, 1 vde 
min. Operate and release time is 5 milliseconds 
max. The coil resistance is 600 ohms +10%. 
PRICE: $5.00-$7.50 
AVAILABILITY: From stock 
MFR: Guardian Electric Mfg. Co., 1550 W. Carroll 

Ave., Dept EP, Chicago 7, III. 

SALES OFFICES: See eem p. 1601 (1960-61 Ed.) 


Check 286 Reader Service Card 3/61 


For Transmit-Receive Duty—Some Units Weigh Only 11 Ounces 


Relying on newly designed housings, this series 
of vacuum coaxial relays handle up to 15 kw peak 
power at 600 mc. The maker states, that vacuum 
guarantees permanentiy low contact resistance 
that does not change even if the relay is 
accidentally switched under load. The result is a 
low and stable VSWR in any environment. 

These small, efficient vacuum relays encased 
in aluminum housings make effective transmit- 
receive units. Some relays weigh as little as 11 
ounces and range in size from 3%” to 4,” high. 

To accommodate a variety of standard coaxial 
connectors for different power level requirements 
4 different units are available. Housings are 
offered with the following connectors: BNC, TNC, 


MICROMINIATURE RELAY [Hi-G, Inc.| 


4PDT, Suitable For Printed Circuit Applications 


This 4B Series 4 pole double throw micromini- 
ature relay, due to its extremely small size and 
base pin arrangement, is especially suitable to 
printed circuit applications where small size and 
easy mounting are desirable. 

Claimed to meet all military specifications for 
relays of this size, the unit incorporates a balanced 
armature construction to meet extreme shock and 
vibration environmental conditions. The relay also 
features improved sensitivity per pole over two 
standard double pole, double throw microminiature 
relays. 

Dielectric strength of the unit is 1000 volts rms 
at sea level. The operating temperature range ex- 
tends from —65°C to 125°C. Insulation resistance 





N, UHF, C, HN, and LC. 

Type RC41-CAl1 (illustrated) has a power rating 
of 2 kw average at 30 mc and a freq range of 0 
to 600 mc. VSWR is 1.05:1 max with greater than 
—30db isolation at 400 mc. Relay actuation is 
available with either 24 or 115v d-c solenoids. 
Type RC43-LCAl1 is the same except the power 
rating is 1 kw average, 15 kw peak at 600 mc. 
PRICE & AVAILABILITY: Contact Mfr. below 
MFR: Jennings Radio Mfg. Corp., P.O. Box 1278, 

Dept EP, San Jose 8, Calif. 

OTHER PRODUCTS: See eem pp. 602, 603, 1368 

(1960-61 Ed.) 
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is 1000 megohms minimum. 

Measurements of the unit are only .8” x &* 
875”. Optional terminal arrangements include 
long or short leads for printed circuit board 
cations or hook type leads for standard wirin® 
Brackets, studs, or straps are also available for 
mounting. 


PRICE: $20.00; AVAILABILITY: Stock to 4 weeks 

MFR: Hi-G, Inc., Bradley Field, Dept EP, Windsor 
Locks, Conn. 

SALES MGR: W. W. Blelock, Jr., NA 3-2481; fF 
nearest rep see eem p. 1606 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1239 


Check 288 Reader Service Card 3/61 
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SNAP.-IN SNAP-OUT CONTACTS 
NO INSERTION TOOLS REQUIRED 
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TEST EQUIPMENT 
bY.. Censor 


PORTABLE AC-DC REFERENCE SOURCE 





MODEL 


§890 


WN 


$495 





Here is a completely self contained standard 
for meter calibration. Accuracy is held to .25% of 
set voltage. Supplies are regulated and one watt of 
power is available from 0 to 100 volts. 


INCREMENTAL ANALYZER 








move 5880 “e~~ 


This general purpose input adapter for high im- 
pedence recorders is used to allow the display of 
any voltage, current, resistance or temperature 
measurable on the units VOM. Increments of any 
part of the range may be expanded to full scale 
readout on a recorder or sensitive DC millivoltmeter. 


ARBITRARY FUNCTION GENERATOR 


MODEL 
9846 


wom. 


*495 





Covering the frequency range of .001 to 10 cycles 
per second, waveforms are programmed by shaped 
cams. In addition to the selected function, a square 
wave at the same frequency is also produced. Func- 
tion derived can modulate a 60 cycle or other 
frequency carrier to yield a suppressed-carrier wave- 
form useful in servo testing. 


For detailed information, send for data sheets. 


tensor 


ELECTRIC DEVELOPMENT CO., INC. 


HY 5-9200 
See us at Booth 3945 at the IRE Show 
Check 81 Reader Service Card 
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re-entrancy miniature 
REMI means the best in... REmovability, REliability, REentrancy 


® Mechanical stresses are confined between metallic elements rather than between 
metal and plastic insulation. 

® Sleeve, which is part of connector block, allows for interchangeability of male 
and female contacts on the same connector, at will. 

® Additional polarization and keying can be accomplished with ease by use of 
dummy pins. 

@ Conforms to all applicable functional provisions of MIL-C-26636. 

e@ Contacts can be inserted with finger pressure of 7 Ibs. max.—yet they withstand 
an initial pull of at least 20 lbs. Contact removal is accomplished easily by use of 
REMI spring-loaded tool or by a simple improvised tool. 

e Terminals are designed to crimp wire sizes from #18 A.W.G. to #26 A.W.G. with 
REMI hand-operated crimping tool meeting MIL-T-22520 (WEP) or REMI 
pneumatic or semi-automatic crimping tools. Terminals can also be provided 


with solder cup, turret, or eyelet design. ~. 
i GQ 
} > 


U.S. COMPONENTS, INC. 
REMI-BSL REMI 


1320 Zerega Avenue, New York 62, N. Y. TAlmadge 4-1600 remi-si 
Check 82 Reader Service Card 











NEW TRANSISTORIZED POWER SUPPLIES 


MORE 
VERSATILITY 
PER DOLLAR 








, MERCURY SERIES 
































Automatic Overvoltage Protection Model Volts | Amps | Price 
¢ Automatic Adjustable Short Circuit Protection M15-10 0-15 0-10 $460 

. M36-2.5 0-36 0-2.5 365 
¢ Complete Range Remote Programming —aaSs 536 se 358 
© Turn-on/Turn-off Transient Elimination M60-2.5 | 0-60 0-2.5 450 
* Constant Voltage/Constant Current 8. +A. an 


*Basic regulated power supply only. 
Optional extra: meters, overvoltage 
protection, remote programming, ad- 
justable short circuit current, con- 
stant current. 


DYNAMIC REGULATION: 0.05% or 15 mv 
RIPPLE: 1 mv RMS max 
RESPONSE TIME: Better than 50usec 











TRYGON 
ELECTRONICS INC. 


111 PLEASANT AVE., ROOSEVELT, L. I., N. Y. FReeport 8-2800 


Check 83 Reader Service Card 
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CRADLE 


RELAY MODUL E[C.P. Clare & Co.) 
Mercury Wetted Contacts, Printed Circuit Applications 





RELAY 





These Type A-111222 mercury wetted contact 
relay modules can be mounted on printed circuit 
boards in the same manner as resistors, capacitors, 
and similar components. They are available in any 
of three different versions. The switch capsule is 
potted in a plated steel enclosure which provides 
both mechanical protection and magnetic shielding. 
All modeis can be molded in epoxy material to 
meet severe environmental conditions. 

The standard HG and bias magnet HGP models 
have maximum contact ratings of 5 amperes, 500 
volts, and 250 va with a required contact protec- 
tion of an external capacitor and resistor in series. 
The HGS model, which is faster and more sensitive, 
has a maximum contact rating of 2 amperes, 500 


§ [Allied Control Co., Inc.) 









volts, and 100 va with the required contact protes. 
tion. 

Coils are single wound up to 4300 ohms for the 
HG and HGP models and 2400 ohms for the HGs, 
with double wound coils on request. Operatj 
voltages vary between 1.3 and 93 volts de with 
standard resistance coils. 


PRICE: $6.60 to $12.00 (depending on quantity 

AVAILABILITY: Contact Sales Mgr. below 

MFR: C. P. Clare & Co., 3101 Pratt Bivd., Dept Ep, 
Chicago 45, Ill. 

SALES MGR: D. R. Dooley, AM 2-7700; for nearest 
rep see eem p. 1552 (1960-61 Ed.) 
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6PDT Miniature Units For Plug-in Socket Mounting 


Smali and light in weight, these type TA, TADO, 
and TADG cradie relays are designed for use in 
military. ground equipment, business machines, 
computers, and other electronic equipment. 

The type TA unit is an open contact relay for 
general purpose applications. The type TADO unit 
is a 20-pin plug-in relay which mates with com- 
mercial 20-pin sockets for easy removal and re- 
placement in electronic circuits. It is encased in 
an hermetically sealed or polycarbonate flame re- 
sistant cover. The type TADG unit is a 14-pin relay 
of the same type as the TADO, which mates with 
commercial sockets with 7, 9, 11, or 14 pins. 

Contact rating of all units is 2 amperes resistive 
and 1 ampere inductive at 29 volts dc or 115 voits 


THERMAL TIME DELAY RELAYS [ Clairtron Mfg. Co.) 
Wide Variety Of Delays, Voltages, And Base Types 





These thermal time delay relays are available 
in a wide variety of mounting bases, time delays, 
and voitages to fill most industrial needs. The 7 
and 9 pin miniature and 8 pin octal base units 
are used with standard tube socket mountings. A 
7 pin miniature unit with hook leads and base 
mounting flange is also available for standard 
chassis mounting and wiring. Time delays of all 
versions range from 2 to 180 seconds, with operat- 
ing voltages of 2.5 to 130 volts ac or dc. 


Contacts are either single pole single throw or 
single pole double throw and are rated at 3 amps 
115 volts ac resistive. Ambient operational tem- 
perature range extends from —65°C to 85°C. The 


SUBMINIATURE RELAY [E.V. Naybor Laboratories, Inc.] 





Rotary Motor Provides High Contact Pressures 


This six pole double throw subminiature relay 
is actuated by a rotary motor, which is said to de- 
velop a high torque to size ratio. The higher torque 
results in higher contact pressures, thus provid- 
ing greater reliability. The motor is self contained 
and does not depend on the housing to complete 
the magnetic circuit, assuring unchanged contact 
pressures when the unit is placed in its final hous- 
ing. An extra heavy header blank provides a re- 
liable hermetic seal by providing a larger glass to 
meta! surface area. 


Designed and manufactured in accordance with 
mil spec MIL-R-5757D, its vibration resistance is 
said to be 15 g’s at 2000 cps with an operational 


MICROMINIATURE RELAY [Hi-G, Inc.| 





‘Dice Cube’ Size For Printed Circuit Applications 


This Model C ‘dice cube’ size single pole single 
throw microminiature relay, measuring only % 
inch square, is especially suited for printed circuit 
board applications where extremely small size is 
a desirable factor. Terminals are spaced .2” apart, 
with an additional offset pin for keying purposes. 


Claimed to meet all military specifications for 
relays of this size, the unit incorporates a balanced 
armature construction to meet extreme shock 
and environmental conditions. 

The operating temperature range of the unit ex- 
tends from —65°C to 125°C. Insulation resistance 
is 1000 megohms at 125°C. Dielectric strength is 
1000 voits rms at sea level. 





ac. Low level 5 ampere contacts are available on 

request. Coil resistances are supplied for opera 

tion at voltages ranging from 0.5 to 1% 

volts dc. Minimum operate power is 50 milliwatts 

for the single-pole, 100 milliwatts for the double 

pole, and 175 milliwatts for the 4-pole units. Tim- 

ing at nominal voltage is 15 milliseconds to operate 

and 5 milliseconds to release. 

PRICE & AVAILABILITY: Contact Sales Mar. below 

MFR: Allied Control Co., Inc., 2 East End Ave, 
Dept EP, New York 21, N. Y. 

SALES MGR: E. Olsen, BU 8-7403; for nearest rep 
see eem p. 1520 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1229 
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units are claimed to resist shocks of up to 50 g's 
and vibration rates of 5 to 500 cps. 

Typical applications include timing circuits, se 
quence starting, protection of cathodes, voltage 
sensing (over and under), current surge protection, 
automatic starting and stopping of equipment at 
given intervals, and introducing delays in photo 
electric controls. 

PRICE: $1.50 to $12.50 

AVAILABILITY: 3 to 4 weeks 

MFR: Clairton Mfg. Co., Box 171, Dept EP, Orange, 
N. J. 

SALES MGR: P. Caputo, OR 6-4115 
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temperature range of —65°C to 125°C. Contact 

rating of the 1” diameter unit is 2 amps resistive, 

| amp inductive, or 8 amps overload at 26 volts dc 

or 115 volts ac, 60 to 400 cps. Dielectric strength 

is 1000 voits rms. 

PRICE: $32.00 

AVAILABILITY: 6 to 8 weeks 

MFR: E. V. Naybor Laboratories, Inc., 26 Manor 
haven Bivd., Dept EP, Port Washington, N. Y. 

SALES MGR: E. V. Naybor, PO 7-4300; for nearest 
rep see eem p. 1647 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1248 
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Optional terminal arrangements include short 
or long leads for printed circuit board applications, 
or hook-type leads for standard wiring. Brackets, 
studs, or straps are also available for mounting 
Purposes. 

PRICE: $15.00 
AVAILABILITY: 6 weeks 
MFR: Hi-G, Inc., Bradley Field, Dept EP, Windsor 

Locks, Conn. 

SALES MGR: W. W. Blelock, NA 3-2481; for nearest 
rep see eem p. 1606 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1239 
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High Reliability 





Micro-Module 
Circuitry 





“789” series of 
transistorized digital and _ logic 


circuit modules at booth #1824 


See the new 





Miniature Circuitry since 1948 


141 W. HAZEL ST., INGLEWOOD, CALIF. 
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ULTRA-MINIATURE 
CONNECTOR CONTACTS 


Continued from p. 22 


The module board contacts 
have two legs. The rear one is 
staked and soldered while the 
front one is soldered only, be- 
cause it is located underneath the 
contact area. The contact legs are 
made in two lengths for mount- 
ing to 1/32 in. or 1/16 in. module 
boards. As shown in Figure 2, 
only .245 in. at the front of the 
module board is required for the 
connector. 


When stand-off contacts are 
used for both mother and module 
boards, the boards can then be 
mated parallel. In this case, con- 
tacts can be placed at any posi- 
tions on the boards (see Figure 
3). The closest normal spacing be- 
tween adjacent contacts is .100 
in. If closer spacing is required 
it is necessary to position one 
contact at an angle of 28° and its 
mate at 62°. When this is done, 
a center distance of .075 in. can 
be used. The distance between 
the two mated boards is .203 in., 
the closest spacing ever achieved. 


In addition, an ultra miniature 
module insulator has been tooled, 
which is slightly less than 1 in. 
square, to permit mounting of 
these insulators on 1 in. centers. 
This insulator has 81 holes for 
mounting of stand-off Microcon 
contacts at .100 in. centers, 9 rows 
of 9 contacts. Any of these 81 
holes can be selected for contacts, 
depending on the circuit require- 
ments. At any hole not needed for 
contacts, a guide pin can be 
mounted. With one or several 
guide pins at selected places, po- 
larization can be achieved. 


This insulator made of Dially] 
Phthalate, glass-filled, protects 
the contact noses. The contacts 
are fastened to the insulator by 
staking and their tails extend at 
the rear, permitting mounting on 
printed cricuit mother boards. If 
so required, holes not used for 
contacts or guide pins can be 
used to fasten the insulator to 
the mother board by rivets. 


The mating module would then 
have a laminated board, with or 
without printed circuitry, with 
the mating stand-off contacts 
mounted to it, as shown in Figure 
4. On the other hand, the system 
can be reversed and the plastic 
module could be the bottom part 


Continued on p. 85 
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The unique carbon transfer writing method 
of AO’s TRACEMASTER 8-channel re- 
corder provides a trace that is a minimum 
of 2-3 times finer than that of any other 
direct writing recorder. The trace shown 
above, taken from a TRACEMASTER rec- 
ord, is an excellent example of the fine trace 
..-each line is separate and distinct, and re- 
veals significant detail with great clarity. 
This allows twice as many lines per millime- 
ter, or twice the definition, possible with any 
other recorder. Notice, also, how the line 
width and line contrast remain uniform 
through a chart speed change of 5:1, and 
through the coincident amplitude change. 
You continue to see complete signal infor- 
mation. 

Superior definition— due to uniform, fine 
line and excellent contrast—is just one of 
the many reasons why the AO TRACEMAS- 
TER is the world’s finest direct writing re- 
corder. W rite for complete information, now! 


American Optical Company 


Instrument Division + Buffalo 15, New York 


a 
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New Products of the Month 
eee EDTA TINSTERS [ Accuracy, Inc.| 


eem File a) 
1” To 6” Diameter; Any Conformity From 1.0 To 0.1% Peak-To-Peak 


The watch-case thread construction of these 
Sine-Cosine potentiometers permits them to be 
screwed (ganged) together with no increased in 
body diameters. They maintain high rigidity, and af- 
ford protection against moisture, salt spray, sand 
and dust. 

The units eliminate the need for external clamps 
or locking rings or other complex assembly prac- 
tices. They feature anodized aluminum case units 
with all bodies and back cover closely integrated. 
Terminals on these units of high temperature 
epoxy resin provide very high leakage resistance 
and high break-down voltage between terminalis 


bi 


and case. This is claimed to minimize the danger 
of terminals loosening in connection or in servigs 
Normally furnished with servo mounting ang 
ball bearings, these units are also available , 
other mountings, and with sleeve bearings. Sha 
diameters of 4%” and %” are also available. 
PRICE: $40.00 and up. AVAILABILITY: 5 weeks 
MFR: Accuracy, Inc., 4 Gordon St., Dept. EP, Wa} 
tham 54, Mass. 
SALES MGR: W. J. McGrail, TW 4-1126; for neg. 
est rep see’eem p. 1515 (1960-61 Ed.) 
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WIRE WOUND SERVO POTENTIOMETER [| Maurey Instrument Corp.| 
Ya” Diameter; Temp Coefficient Of Wire 0.000020 Ohm/Ohm/°C 


Servo Precision Potentiometer 50-M52 is a wire- 
wound element with a resistance range of 50 to 
100,000 ohms and a linearity of 1.3%. The wattage 
is 2 watts at 80°C, derated to zero at 125°C. 


Built to environmental specifications NAS-710, 
MIL-R-19A, MIL-R-27208, MIL-R-12934B, and MIL- 
E-5272A, the standard torque is 0.05 ounce-inch. 
The unit is available with bronze or ball bearings 
or sealed construction. A 4%” diameter shaft is 
Standard; it can be modified if desired. An elec- 
trical function angle is available from 30° to 354°. 

The body of this unit consists of an epoxy fibre- 
glas tube attached to a dially! phthalate cover 


POWER WIRE WOUND RESISTOR [ternational Resistance Co. | 


Suited For Replacement Of 2-Watt Carbon Types 


This PW-2 2-watt axial lead power wire wound 
resistor, featuring fireproof inorganic construction, 
is claimed to be especially suited to replacement of 
2-watt carbon resistors, providing wire wound per- 
formance at a lower price than the same size car- 
bon resistor. 

Resistance elements of the unit are uniformly 
and tightly wound on glass fiber cores. Tinned 
ce@pper leads are secured to the element, and the 
element-lead assembly is sealed in a rectangular 
ceramic case, providing a mechanical protective 
bond between the resistance element, terminals, 
and case. The resistor also features a heavy duty 
crimp termination which will surpass a 5 Ib. test. 

The unit is available in resistance ranges from 


SUR GITR ON [Hollywood Television Co. | 


Protects Electronic Circuits From Initial Current Rush 


The Model 20-100 surgitron is an inexpensive, 
plug-in device for controlling “turn-on” surge 
currents in television sets, hi-fi equipment, or 
other types of equipment where greatest strain oc- 
curs when the power switch is first turned on. 

The unit consists of a wire wound surge re- 
sistance which is automatically shunted out after 
the initial surge current has dropped off. it is de- 
signed for use with equipment which draws 100 to 
300 watts, 117 volts ac or dc. Threaded mounting 
pins allow the unit to be plugged into a simple 
connector or bolted to a printed circuit board. 

The surgitron has a ceramic body and high 
temperature contacts. Since the contacts do not 
open when current is flowing, it is claimed that 


LINEAR MOTION POTENTIOMETER [Computer Instruments Corp. | 


Infinite Resolution In Stroke Lengths To 30” 


Designed for operation with a-c or d-c inputs, 
the Model L 111 linear motion potentiometer pro- 
vides outputs without amplification as great as 
350 voits per inch of shaft movement, with sensi- 
tivity of 0.000005” any stroke up to 30”. 

The unit is available with element resistances 
from 250 ohms to 125K ohms. Power rating is 1 
watt per inch of stroke, with an operational tem- 
perature range from —55°C to 150°C. 

The potentiometer may be mounted in several 
ways, depending on individual needs. It is avail- 
able with various types of shaft endings including 
threaded end, Heim Unibal and spring return. Up 
to 4 taps per inch of stroke are available. Differ- 
ent types of taps are supplied for voltage refer- 


which contains three hexagon-recessed terminals, 
Made of a high tensile strength aluminum, the 
servo ring contains an oilite type bronze bearing 
for the stainless steel shaft. 

The actual ends of the windings are attached 
the terminals using a combination of staking and 
soldering. Thus, there are no welded leads that 
can heat and fall off. 

PRICE: $12.00; AVAILABILITY: 4 weeks 
MFR: Maurey Instrument Corp., 7924 S. Exchange 

Ave., Dept EP, Chicago 17, Ill. 

SALES OFFICES: See eem p. 1633 (1960-61 Ed.) 
Check 295 Reader Service Card 3/6] 


0.24 to 8200 ohms, with a standard tolerance of 
+5% or +10%. Optional temperature and fusing 
features are also available. 

The unit has applications in radio, TV, and 
various types of industrial circuits where a wire 
wound resistor is required with a dissipation of 
2 watts or less and where a fireproof component 
is desirable. 

PRICE: $52.00 per thousand (+10% tolerance) 
AVAILABILITY: 3 weeks 
MFR: International Resistance Co., 401 N. Broad 

St., Dept EP, Philadelphia 8, Pa. 

SALES OFFICES: See eem p. 1616 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1276-1279 
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arc burning is eliminated. Contacts open only after 
the equipment has been turned. off for 2 to 3 
minutes. 

Since most equipment failures occur when they 
are initially turned on, it is claimed that weak com- 
ponents will have a useful life almost equal te 
normal components. 


PRICE: $0.30 (10000 and up) 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Hollywood Television Co., Wuerth Surgitron 
Div., 1949 Moffett St., Hollywood, Fla. 

SALES MGR: B. Wuerth, WA 3-1105 
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ence or current carrying applications. 

The unit is 1” square in cross section with @ 
case length approximately 1” greater than the 
stroke length. The shaft is free to rotate as 
as pivot, eliminating shaft binding as a result of 
mounting misalignment. 10 million stroke life. 


PRICE: Contact Sales Mgr. below 

AVAILABILITY: 30 to 60 days 

MFR: Computer Instruments Corp., 
Ave., Dept EP, Hempstead, N. Y. 

SALES MGR: J. Herman, IV 3-8200; for nearest fe? 
see eem p. 1556 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1262 
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STABILITY: 
ONE PART IN 


ONE 
HUNDRED 
MILLION 


NEW SERIES... PACKAGED 
CRYSTAL OSCILLATORS 


Shown: Billey CCO-7M 1000 kc Packaged Oscillator 


FEATURES 


@ Transistorized circuitry with high pre- © STABILITY: 
cision glass-sealed crystal - at room temperature: 1 x 10-* 


@ Standard frequencies . . . 1000 ke (Type - - over range O°C. to +60°C.:3x 10° 
CCO-7M) and 5000 ke (Type CCO-7L) @ BULLETIN 522 AVAILABLE 
BLILEY ELECTRIC COMPANY 


UNION STATION BLDG., ERIE, PENNSYLVANIA 
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ufacturing STANDOFF & 
FEEDTHRU TERMINALS in- 
sulated with Teflon*. Sim- 
plest terminal to install by 
forcing into undersize chas- 
sis hole. 

Taurus Terminals are ac- 
cepted and approved by 
major users. Taurus is a 
completely integrated, ex- 
perienced and quality 
minded manufacturer of 
terminals. “ses. +m. oF «1. ovrone 


TAURUS 

CORPORATION 
Academy Hill 

Lambertville, New Jersey 
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ELECTRIC WAVE 


ORTHO HAS EXACTLY THE FILTER TO 
DO EXACTLY THE JOB YOU WANT! 
Select from many low pass, high 
pass, band pass, and band eliminate 
types — each designed to yield net- 
works with a minimum number of 
elements. Why buy more filter than 
you need when Ortho offers a wide 
choice of shape factor and minimum 
stop band loss. All are tested for 
use from —40°C to +85°C; all are 
hermetically sealed; all meet MIL-F- 
18327A. Elements are temperature 
cycled to prevent aging. Standard 
impedances available: 600, 1,500, 
3,000, 10,000 ohms unbalanced. Min- 
iaturized and ruggedized versions for 
missiles and printed circuits also 
available. All are economically priced 
and ready for immediate delivery. 
For complete specifications and 
prices, write to: 


ortho 
filter 


CORPORATION |) 


a division of ORTHO INDUSTRIES INC. 
7 PATERSON ST. © PATERSON 1, N. J. 


SEE YOU AT THE |.R. —. SHOW— BOOTH 1626 
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New Products of the Month 


PANEL MOUNTING ULTRAMINIATURE TRIMMERS [Spectrol Electronics Corp. | 
Resistance Range 50 Ohms To 20K Ohms—Tolerance + 5% 


PLASTIC. AND CERAMIC : PACKAGED DIODES [Standard F Rectifier Corp} 
750 MA Average Rectifier Current And 50-600 PIV 


Model 80 Trimmer is approximately one-fourth 
the size of rectangular trimmers, yet it offers 
greater resolution because its resistance ele- 
ment is nearly twice as long. Single turn ad- 
justment speeds settings without any loss in 
setting accuracy. 

Model 80-3-2 is \%” in diameter and has a 
#10-32 threaded bushing for panel mounting. 
Mode! 80-3-3 has a %”-32 threaded case and 
mounts within the panel with very little pro- 
jection front or rear. Both single turn models 
have machined aluminum cases and have the 
same internal features as the Model 80-3-1 
transistor type printed circuit trimmer. 

All case styles are sealed to meet the severe 


These two miniature silicon rectifiers have been 
designed for critical applications in the entertain- 
ment and general industrial fields. 


Plastic series 7MP is encased in molded epoxy 
2.0” in diameter by %” long. Series 7MH is en- 
cased in a ceramic body 0.220” in diameter by 
%” long. Both series have two axial tinned leads 
0.032” in diameter by 1%,” long. The 7MP weighs 
0.75 gram; the 7MH weighs approximately 1.25 
grams hermetically sealed. 


One cycle surge current at 25°C is 30 amperes 
for both series. For the 7MH series, the maximum 
reverse current at 25°C is 10ua; for the 7MP 
series it is 100 za. 


SILICON MESA TRANSISTORS [Rheem Semiconductor Corp. | 
Has 175 Volt Collector-Base Breakdown—Replace High Voltage Relays 


The RT5202 silicon mesa transistor has a 
175 volt collector-base breakdown. This unit 
is designed to replace high voltage relays and 
is recommended for high voltage avalanche op- 
eration and for use in constant current gener- 
ators. It is claimed, that the RT5202 VcBo is 
50% higher than any other silicon mesa type. 

Additional RT5202 features are 5 watt power 
dissipation and a guaranteed ico of less than 
10mua typical and 2ua max at 100 volts. it 
provides 8 voit emitter-base breakdown and 
maximum collector capacitance of 15 uuf at 10v. 

The maker states, that the RT5202 also has 
a higher LVCEO than any other silicon mesa 
transistor (greater than 110 volts at 1lma). The 


Two PNP pencneneenmmataas TRANSISTORS [General Electric Co. | 
Both Derived From Highly Reliable JAN 526 Product Line 


Both the 2N1175 and 2N1175A low noise de- 
vices are suited for a broad variety of industrial 
circuits where economy is an important considera- 
tion. 

The 2N1175 is also capable of providing the 
feedback gain for reguiated d-c supplies and for 
multivibrator and other types of switching circuits. 
The 2N1175A is recommended for low noise ap- 
plications. it has a maximum broad band noise 
figure of 6 db, measured from 15 cps to 1 kc, and 
a typical broad band noise figure of 4 db. 

The new transistors have minimum collector- 
to-base voltage ratings of 35 volts, collector-to- 


AUDIO TRANSISTOR [ Motorola Semiconductor Products Inc.| 
2N398A—Replaces 2N398; 100°C Junction Oper., 150 MW Dissipation 


Type 2N398A is an improved version of the 
Type 2N398 high-voltage germanium PNP milli- 
watt transistor—with 100°C junction operation 
and 150 milliwatt power dissipation. 


The unit has a 105-volt collector-base rating 
and is intended as a driver transistor for nixie 
tubes, indicator and neon bulb applications, 
and similar industrial uses. The device is also 
rated for 200 milliamperes collector current, 
which is two times as high as the standard 
2N396 transistor it replaces. 


Housed in an industry-standard TO-5 pack- 
age, the 2N398A has a rugged four-point mount- 
ing internal substructure with two connections 


eem File Syst 


requirements of MIL-STD-202B, Method 10 
Condition A (hot water immersion), MILE. 
5272C, Procedure 1 (10 days humidity 
and MIL-STD-202B, Method 101A, Condition 4 
Key specifications of all Model 80’s are: Noise 
100 ohms ENR max per NAS-710; Power Rat 
ing, 1 watt at 50°C; Shock, 50g; Vibration, We 
to 2000 cps; load life 1000 hours. 

PRICE: $6.00-$9.00; AVAILABILITY: From stock 
MFR: Spectroi Electronics Corp., 1704 Sout 
Del Mar Ave., Dept EP, San Gabriel, Calif, 
SALES OFFICES: See eem p. 1688 (1960-61 Eq) 

OTHER PRODUCTS: See eem pp. 1290, 1291 
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Operating ambient temperature is from —65§'¢ 
to 100°C for the plastic unit and —65°C t 
150°C for the ceramic unit. Utilizing new molding 
techniques for superior bonding, the 7MH is de 
signed to meet all military specifications and is 
insulated and hermetically sealed. The 7MP is plas. 
tic encapsulated for direct chassis mounting. 


PRICE: $0.25-$1.50 

AVAILABILITY: 4-6 weeks 

MFR: Standard Rectifier Corp., 620 E. Dyer Rd, 
Dept EP, Santa Ana, Calif. 

SALES MGR: N. De Fazio, Ki 5-8241 
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alpha cutoff is 30 mc and its small signal beta 
range is from 20 to 100. 

The unit can be operated in common base 
with a constant current characteristic to its 
max rated voltage and will switch up to 250 
volts in avalanche condition. It is available in 
either type TO-5 or TO-18. 

PRICE: $33.00 (100 to 999) 
AVAILABILITY: From stock 
MFR: Rheem Semiconductor Corp., 350 Ellis 

St., Dept EP, Mountain View, Calif. 

SALES OFFICES: See eem p. 1673 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1334, 1335 
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emitter minimum ratings of 25 volts and minimum 
emitter-to-base voltage ratings of 10 volts. Typical 
collector cutoff current is six microamperes with 
a collector-to-base voltage of 30 volts. 

To assure reliable performance the transistes 
are hermetically sealed, subjected to a 100% her 
metic seal test, and given 100 hours of hig 
temperature bake. 

PRICE: 2N1175: $1.05; 2N1175A: $1.30 

AVAILABILITY: From stock 

MFR: General Electric Co., Dept EP, Schenectady 
5, N. Y. 
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for the base tab rather than the custome 
single connection. This structuré enables i 
unit to pass stringent shock, vibration, or 
20,000 g acceleration tests. The 2N396A ® 
priced the same as the standard 2N398 @ 
vice. 
PRICE: Contact Sales Offices below 
AVAILABILITY: From stock 
MFR: Motorola Semiconductor Products Inc., 5005 
—E. McDowell Rd., Dept EP, Phoenix, Ariz 
SALES OFFICES: See eem p. 1643 (1960-61 Ed) 
OTHER PRODUCTS: See eem p. 1329 
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New Products of the Month 
PULSE-TRAIN GENERATING MODULES [ Axtomation Development Corp.) 


Operate On 28 +5 VDC At 160 MA Maximum 


This new family of pulse-train generating mod- 
ules acts as pulse sources for the company’s 
recently introduced step-servo motors and con- 
trollers, and for general application in digital 
servo systems. 

The new pulse sources, which are 1.32 inches 
Square and 2 inches in height, have a maximum 
weight of 2 ounces. An external adjustment is 
provided for the pulse rate. All other output param- 
eters are pre-determined to match the step-servo 
controller requirements. 

Ten different models of 
Model A502, 


the basic product, 
are availabie in five pulse rate 


eem File System 


ranges (from 4-to-16 pps up to 65-to-300 pps) ang 
two temperature ranges (—55°C to 70°C ang 
—55°C to 125°C). 

The output pulse has the following characteris. 
tics: Amplitude, 26 volts peak proportional ip 
input de voltage; Width, 15-100 usec; Rise and fai 
time, less than 10 usec; Frequency stability, +194. 
PRICE: 70°C Unit: $99.00. 125°C Unit: $164.99 
AVAILABILITY: Stock to 30 days 
MFR: Automation Development Corp., 11824 West 

Jefferson Bivd., Dept EP, Culver City, Calif, 

Check 304 Reader Service Card 3/6] 


GEAR TRAIN SERVO PACKAGES [Clifton Precision Products Co., Inc.) 


Miniaturized, Two Elements—Gear Ratios Up To 1000:1 And 4000:1 


These two models of miniature gear train servo 
packages have two rotary elements. 

One unit accommodates gear ratios up to 1000:1 
and two size 8 rotary components to suit the 
application. This package is 1.00 inches wide by 
1.812 inches long and weighs 4 to 6 ounces de- 
pending upon materials and components. 

The other unit accommodates gear ratios up 
to 4000:1 and a choice of two size 8 rotary com- 
ponents. This package is 1.280 inches wide by 
1.90 inches long and weighs 6 to 12 ounces de- 
pending upon materials and components. 


MAGNETIC AMPLIFIERS [ Airpax Electronics, Inc., Seminole Dit 


Servo Amplifier Controls Both Phases Of 400 CPS 


Type M-5175 d-c magnetic amplifier delivers a 
linear output voitage of at least +7.5 voits d-c 
into a 1000 ohm load with signal levels in the 
millivolt range. Power required is 115 volts rms 
at 400 cps. Operating temperature range is 
—55°C to 85°C. The unit withstands 30 g shock 
and 10 g vibration and is designed to meet military 
or industrial ‘specifications. Initial standoff error 
does not exceed two parts in forty thousand of 
full input power 

Type M-5178 magnetic servo amplifiers (illus- 
trated) are designed to drive instrument type two- 
phase servo motors, controlling the current to 
both phases, thereby greatly reducing the standby 
power drawn by equipments employing them. The 


BISTABLE MAGNETIC AMPLIFIER | Microdot, Inc., Transformer Div. | 
Output Switching With Less Than 4 UA Change In Input 


Designed to meet the requirements of MIL-T- 


27A, this bistable magnetic amplifier contains a 
germanium transistor bistable flip-flop which is 
actuated by a push-pull magnetic amplifier. The 
bistabie flip-flop drives a germanium switching 
transistor to supply positive or negative output 
pulses at a 400 cps rate. The polarity and ampli- 
tude depends on the sum of all the input currents. 
All components are potted in a 2” x 2” x 3” can 
and hermetically sealed. 

Featuring isolated inputs and outputs, each 
unit offers multiple inputs for bias and logic 
functions. Input signal power is 0.016 microwatt 
minimum. The output is 28 volts at 200 ma into 


MINIATURE TRIGGERED SPARK GAP [General Electric Co.) 
Switches 18 Joules At 3000 V By Remote Control 


This gaseous, cold cathode switching 
requires no warm-up time. 
Switching a_ single 


tube 
its primary use is for 
stored electrical energy 
system into low impedance loads as in mul- 
tiple explosive bolt operation. Model Z-5362 
has a fast action of 1.0 microsecond to 1.5 
microseconds. Maximum main gap operating vol- 
tage is 2000 v to 2600 v 

When suitably ‘“‘potted,”” the brazed ceramic 
tube can withstand shock of several thousand 
g's for several milliseconds. it has no delicate 
parts and can be soldered or welded into a 
circuit Operation is unaffected by tempera- 


The fine pitch precision gears used in each 
unit are mounted between jig bored gear plates 
and completely enclosed to ensue long life under 
varying environmental conditions. 

PRICE & AVAILABILITY: Contact Sales Offices 
below 
MFR: Clifton Precision Products Co., Inc., 505 

State Rd., Dept EP, Drexel Hill, Pa. 
SALES OFFICES: See eem p. 1554 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1062, 1063. 


Check 305 Reader Service Card 3/6} 
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Servo Motors 

input is dc polarity reversible; the output is 

ac phase reversible. The combined power gain 

of this power amplifier used with this man 

ufacturer’s preamplifier is 8 x 10%. As a result, 

the input may be as low as 75 microamperes for 

maximum output to the motor. 

PRICE: Type M-5175; $148.00; Type M-5178; $93.0 

AVAILABILITY: 1-4 weeks 

MFR: Airpax Electronics, Inc., Seminole Div., Dept 
EP, Fort Lauderdale, Fla. 

SALES MGR: F. O. Marsh, LU 3-6160; for nearest 
rep see eem p. 1518 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1467 


Check 306 Reader Service Card 3/61 


a resistive load. 

Uses for the bistable magnetic amplifier include 
logic function; over-and-under current detection 
production line testing of resistance, current, and 
voltage; polarity sensing; etc. The unit operates 
from 0° to —65°C and from 100-125 volts input. 
PRICE: Contact Sales Manager below 
AVAILABILITY: 2-4 weeks 
MFR: Microdot, Inc., Transformer Div., 220 Pas 

dena Ave., Dept EP, South Pasadena, Calif. 
SALES MGR: G. Martin, MU 2-3351; for nearest 

rep see eem p. 1636 (1960-61 Ed.) 


Check 307 Reader Service Card 4 


——_—_——— i — ei 


eem File System * 


tures from —80° to 200° F. 

Primarily designed for “one-shot” applict 
tions, the tube can be tested both before and 
after installation, without destroying it. 

Z-5362 is 1.25” long x 0.7” in diameter. it is 
normally supplied with a protective silastic Mm 
ber coating. Weight of the device is only 0 
ounce. 

PRICE: $55.00 
AVAILABILITY: From stock 


MFR: General Electric Co., Dept EP, Schenectady 
5, N.Y. 


Check 308 Reader Service Card YW 
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ULTRA-MINIATURE 
CONNECTOR CONTACTS 


Continued from p. 29 


of the three-dimensional module 
with contacts fully protected. 
This insulator is provided with a 
rim so that a plastic cover can be 
placed over the module after all 
the components are mounted. 
Modules of this nature would then 
mate with stand-off contacts fas- 
tened to the mother board, as 
shown in Figure 5. Naturally, in 
addition to the module of 1 sq. 
in., smaller or larger sizes could 
be made. 


This new series of connecting 
devices employs all the techniques 
used with Varicon-type Connec- 
tors. The phosphor bronze con- 
tacts can be staked to boards or 
can be mounted into connector in- 
sulators. All the advantages of 
very low contact resistance and 
long life are achieved. 


Price & Availability: Contact 
Sales Offices below. 

Mfr: Elco Corp., “M”’ below Erie, 
Dept EP, Philadelphia, Pa. 

Sales Offices: See eem p. 1573 
(1960-61 Ed.) 

Other Products: See eem pp. 692- 
694. 

Check 178 Reader Service Card 
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REPICON® REMOVABLE 
CONTACT CONNECTOR 


New from Gen-Pro: Repicon “C” high density re- 
movable contact connector offers unlimited appli- 
cation in wiring installations. Available in 34, 42, 
50 and 104 contacts. Interchangeable with other 
connectors of MIL-C-8384 configuration and con- 
tact pattern. 


Repicon Removable Contacts in crimp or 
solder type give higher contact retention, 
closely controlled engagement and separa- 
tion forces and low millivolt drop. Usable 


in other existing connector body sizes and 
TYPE C 


configurations. Contacts are ordered sep- 50 CONTACTS 


arately for assembly by user. 


oS 


SOCKET CONTACT 











PIN CONTACT 
Write today for bulletin illustrating 
types in stock with specifications 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


TWX No. 169 


UNION SPRINGS, NEW YORK 
Check 91 Reader Service Card 





NEW RELAY DEVELOPMENT 


MINIATURE RELAY HAS 
AMAZING POWER 
HANDLING CAPABILITIES 


ACTUAL SIZE 


This new, versatile, 1 oz., high vacuum relay in 
Resitron's new Mini-Vac series is ideally suited 
| @ broad range of applications for which a 
Suitable relay has not previously been available. 
Typical uses are in airborne instrumentation, 
missiles, antenna Switching, and all applications 
high peak power handling capabilities and 
extremely small size are important. 
These Relays are available from stock. 


Max, holdoff voltage 3500 volts 
- Operating voltage 2500 voits 
Max. contact resistance .020 ohms 
Operating temp. —65° to + 125°C. 
‘ating time 10 Milliseconds 
rhandiing capability is 750VA (1000 V @ 
3000V @ .250A, Etc.) 
- Coil power required 3 watts 
fein holding power required 1 watt 
¥ MIL-E-5400, MIL-R-6106A, MIL-R-5757B8 
tact arrangements available are — normally 
open, normally closed & SPDT. 


RESITRON LABORATORIES, INC. 
cue Soe NESRASKA AVE., DRAWER 2 
. NIA UPton 0-7009 


Check 90 Reader Service Card 
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New Products of the Month 


HIGH CAPACITY DATA SWITCH [Instrument Systems Corp. | 


Inserts Data Into Computers, Test Equip, Process Control Systems 


Multi-contact temporary or permanent switch- 
ing is achieved by this high capacity data switch 
through the use of printed circuits and modular 
type construction. The representative mode! shown 
in the accompanying photograph has 40 single- 
pole switches—each of which can be manually 
Positioned to select one of 56 contacts on glass 
fiber laminated printed circuit boards. A typical 
application for this particular arrangement is to 
signify the keyboard characters of a teletype- 
writer. 

Rapid setting by means of knurled edges and 
high visibility of the markings, allows messages 
or programs to be set up quickly for processing. 
The output can be provided with auxiliaries for 


eem File System 
[oactone enginere mest 


conversion to other codes, as required. 

The thin, compact design extends only 6 inches 
behind the mounting panel and allows Stacking of 
12 switches in less than 5 inches of length. Banks 
of these units with front cover masks (which 
pose a single line of characters) and with acces 
sory strip channels (for removable reminder tapes) 
can accommodate long messages with high m 
liability. 

PRICE & AVAILABILITY: Contact Sales Mer. beloy 

MFR: Instrument Systems Corp., Dept EP, College 
Point 56, N. Y. 

SALES MGR: A. Schiang, IN 1-1000 


Check 309 Reader Service Card 3/6} 


SENSITIVE SUBMINIATURE SWITCH | Minneapolis-Honeywell Regulator Co. | 
Maintains A Differential Travel Within 0.001 Inch 


The 11SM40l, is a high sensitivity subminia- 
ture switch for use where close control sen- 
sitivity or response is mandatory. Such appli- 
cations include temperature or pressure con- 
tro! for military, electronic or instrument usage. 


for the 11SM401 switch is 
@ maximum of 3.5 ounces. The release force 
is one ounce maximum. Overtravel is 0.008 
inches minimum break travel. 


the 11SM401 is as fol- 
inductive at 30 vdc; 5 am- 
30 vdce; maximum _§inrush, 
listing is 5 amperes at 125 or 


Operating force 


| Electrical 


FF lows: 


> peres 
50 24 amperes. 


250 vac 


rating of 
3 amperes 
resistive at 
UL 


MINIATURE SNAP-ACTION SWITCH [The Milli-Switch Corp. 


Terminals are plated for 
units are mounted through 
will accept 0.087 inch 
screws on 0.375 centers. 

Variations of the 11SM401 switch may be 
requested. The 11SM401 has a single-pole dou. 
ble-throw contact arrangement. 

PRICE: $1.90 
AVAILABILITY: From stock 
MFR: Minneapolis-Honeywell Regulator Co., Micro 

Switch Div., Dept EP, Freeport, Ill. 
SALES MGR: F. Wilsey, AD 2-1122; 

rep see eem p. 1640 (1960-61 Ed.) 


Check 310 Reader Service Card 


soldering, and the 
two holes which 
pins maximum, o 


for nearest 


3/61 


For Panel Mounting—Almost Simultaneous Action 


This panel mounting positive action switch 
Model 8-PB3-2 provides a positive feel of the 
switching operation with almost simultaneous 
switching action. 

The panel mounting snap-action unit weighs only 
6 ounces and requires an operating force of 
21 ounces. 

Conforming to MIL-S-6743 (military part 
25085-1), the B-PB3-2 has the following electrical 
ratings: 5 amperes at 30 vdc inductive at sea 
level; 4 amperes at 30 vde_ resistive at sea 
level. 

These miniature units are also available with 
electrical ratings of: 10 amperes at 30 vdc re- 
sistive at sea level; 8 amperes at 30 vdc in- 


ROTARY SELECTOR SWITCH [Illinois Tool Works, Licon Div.) 


ductive at sea level; 
5 amperes at 240 vac. 
Some dimensions of these switches are 
height 1.471 inches; width 7%, inches and thick 
ness .600 inches. The devices require only §7 
inch behind the panel mounting space. 
PRICE: $2.80 to $7.20 
AVAILABILITY: 2 to 3 weeks 
MFR: Milli-Switch Corp., Div. of P.R. Malloy & 
Co., Inc., Gladwyne, Pa. 
SALES MGR: B. Chandler, MI 2-9222; for nearest 
rep see eem p. 1638 (1960-61 Ed.) 
3/61 


Check 311 Reader Service Card 


10 amperes at 125 vac 


Solenoid Meets MIL-5-4040—Drive Is Jam-Proof 


The drive package of this solenoid driven rotary 
selector switch and its closely coupled detent 
mechanism measures only 1%” in length. Each 
wafer switch staked on the output shaft adds only 
'%," to the unit's total length. A “D” size rotary 
solenoid pulls up to ten wafers at 60 watts input 
or less 


The entire solenoid/switch package may be 
fitted in a 12” diameter tube after wiring. Alter- 
nate mounting brackets permit either horizontal 
or vertical positioning of the unit for further 
Space savings 

This manufacturer's 
360 degrees, in 


Ai wie 


“p” 
30 degree 


size solenoid steps 
increments, and is 


single-pulse operated. Self-interrupter and homing 
switches are also available. The “D” units can be 
supplied for both continuous and intermittent 
duty applications. 

Wafer switches made by the CTS Corporation 
are used in the selector. These wafers feature @ 
new design which allows back-to-back stacking 
without the use of spacers. This cuts the over-all 
shaft length to half that of conventional units. 


PRICE & AVAILABILITY: Contact Sales Mgr. below 

MFR: Illinois Tool Works, Licon Div., 6606 ©. 
Dakin St., Dept EP, Chicago 34, Ill. 

SALES MGR: J. O. Roeser, AV 2-4040. 


Check 312 Reader Service Card 3) 


MINIATURE INDICATING MEMORY SWITCHES [United Engineers, Inc.| 
Fits 9-Pin Noval Socket, Functions Like Latching Relay 


Two models of these static type memory 
switches are available. Both open or close with 
application of a pulse of the correct polarity. 
Both have indicating lamps on top which tell 
the condition of the switch. 

Mode! 909 is powered from a 90 vdc 
ply. it turns on with a 2 to 5 v, 
ond negative pulse, and 
equivalent positive pulse 
(ground pin 4) 

Model 2450 operates on a 24 vdc supply. it 
goes on when 4 volts is applied and off when 
pins 4 and 9 are shorted together. 

Both models have hermeticaily sealed cases 

high impact plastic. Units measure %” x 


sup- 
10-20 millisec- 
turns off with an 
or manual reset 


of 


%” * 2%”. Weight of the miniature unit is only 
1 ounce. 

Applications include: information transte 
logic, test, location of intermittent circuit fair 
ures, control of low power circuits, alarms 
numerous others. Low off current makes the 
unit suitable for remote battery powered aa? 
systems 
PRICE: $15.00 
AVAILABILITY: 3 weeks 
MFR: United Engineers, inc. 824 E. 6th % 

Dept =P, Tulsa, Okla. 

SALES MGR: J. Curtin, Jr., LU 5-1027 


Check 313 Reader Service Card 4 
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Visit Booth 3105 
IRE SHOW 
March 20-23 

— a New York Coliseum 





Operating Display. . . 

FRAHM® RESONANT REED 

RELAYS and OSCILLATOR 
CONTROLS 





FRAHM® FREQUENCY METERS 
for panel mounting or portable 
22"—8'2", 15—1500 cps 
specials to 1700 cps 








See Demonstration. . . 
BIDDLE CORONA TEST 


EQUIPMENT 


... for tests on electrical insulating ma- 
terials, individual insulation structures, 
and insulation of electrical equipment. 
Measuring corona starting and extinc- 
tion voltage, apparent corona charge, 


relative corona current. 
Write for 


“Instruments for Industry” 
BULLETIN 19-60 EP 


JAMES G. BIDDLE CO. 


Electrical and Speed Measuring Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA 


Check 93 Reader Service Card 
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CRYSTAL OSCILLATOR PACKAGES 
60 cps to 100 mc 


Our new line of crystal os- 
cillator packages features 
@ unique combination of 
compactness, miniaturiza- 
tion and flexibility, low and 
high frequency operation 
with built-in reliability. 


TYPICAL SPECIFICATIONS 
Stability: to 3 parts 10’ 
depending on frequency 
and environmental con- 
trol 
Temperature Range: 
—55°C to +65°C and 
+105°C 
Input: 28 vde 
Output: 1 v p-p into 
1000 ohms to 1 mc 
1 v p-p into 
50 ohms to 100 me 
Case: several units avail- 
able; both circular and 
rectangular 
Wave Form: sine wave less 
5% T.H.D 


a 


LTO-M3-1 


FS-1001F 








MONITOR PRODUCTS COMPANY 
815 Fremont Ave., South Pasadena, California 
TWX: PASA CAL 7616 
MUrray 2-1174 


Check 94 Reader Service Card 
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Automatic Switching 


Continued from p. 56 


relation. First of all, the test 
card can be used to provide iden- 
tical readings between different 
systems. It can, therefore, be 
used not only by a single manu- 
facturer having several automat- 
ic testers, but can also be used 
as a test standard between de- 
vice manufacturer and device 
user. The standardized layout 
produces identical test circuits 
from a common schematic dia- 
gram. 

In addition, the test card can 
be placed in an inexpensive test 
fixture which can be connected 
to any fast sampling oscillo- 
scope. It will then produce the 
same test results that it did in 
the automatic machine. It is 
thus possible for application en- 
gineers and quality control de- 
partments to verify directly the 
performance of large and small 
samples tested from production. 

The three methods of test 
verification are: meter readout 
of the automatic machine, oscil- 
loscope presentation from the 
monitor, and reading of test 
data on a separate oscilloscope. 
These should all produce identi- 
cal measurements without any 
need to interpret data by intro- 
ducing “correlation factors.” It 
should be noted that of the three 
methods, the readout of the au- 
tomatic machine is the most 
accurate, since it replaces the 
visual judgment of the oscillo- 
scope viewer with the untiring 
precision of electronic compara- 
tors. 


Price: Model 420: $6,960.00 in- 
cluding one circuit card; Mod- 
el 400: $8,440.00 including one 
circuit card 

Availability: Approximately 60, 
90 days 

Mfr: Lumatron Electronics, Inc., 
116 County Courthouse Road, 
Dept EP, New Hyde Park, 
is Bo Oe 

Sales Mer: J. P. Phillips, Plo- 
neer 7-3200; for nearest rep- 
resentative, see eem p. 1629 
(1960-61 Ed.) 

Other Products: See eem p. 921 


Check 167 Reader Service Card 
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New Products of the Month 


INERTIA SWITCH [Inertia Switch, Inc.) 
SPST, Normally Open, Unidirectional—Automatically Reset 


Miniature inertia switch model 6U0-200 is 
accurately preset to respond to acceleration forces 
up to 250 g's within a tolerance of +15% of the 
setting. It is designed with only one moving part, 
a precision-ground steel ball held against a solid 
base by a uniform magnetic field. When the op- 
posing force of acceleration exceeds the magnetic 
force, the ball moves to close a normally open 
electrical contact 

This undamped switch has a response time 
of 0.015 second. One terminal of the unit is 
grounded to the case; the other is a wire lead. 
The electrical rating is 2 amperes resistive at 
28 vdc. 

The switch meets all environmental conditions 


SPEED SENSITIVE SWITCH [The Cosmodyne Corp. | 


File System 





specified in MIL-E-5272, including an operation 

range of —65°F to 200°F. It can be utilized fm 

contro! or limiting applications when actuated by 

acceleration, deceleration, impact and/or shock 
The unit is 0.250” diameter by 0.750” long, The 

switch automatically resets itself when the ac. 

celeration is removed. 

PRICE: $100.00 (smal! qtys) 

AVAILABILITY: 2-3 weeks 


MFR: Inertia Switch, Inc., 311 West 43 St., Dept 
EP, New York 36, N. Y. 
SALES MGR: E. S. Charkey, JU 6-5880; for neares 
rep see eem p. 1614 (1960-61 Ed.) 
Check 314 Reader Service Card 3/6} 


Error Under + 1.5% Over Wide Range Of Environmental Conditions 


This speed sensitive switch Model S-10 may 
be supplied with as many as three, either nor- 
mally open or closed switches, allowing as many 
as three speed settings. 


The one pound unit operates in a tempera- 


ture range from —65°F to 400°F. Vibration 
range is +10g to 2,000 cps. Design life is 1000 
hours of operation. Dimensions are 2.437” x 
2.437” x 3.65”. 


The S-10 senses speed of the shaft by means 
of fly weights mounted on miniature ball bear- 
ings. As speed increases the fly weights are 
thrown into larger diameter orbits, which 
through a lever, raises the spring loaded cylin- 
drical cam that is used to actuate a miniature 


| Automatic Electric Sales Corp. | 
Decimal Switch Has 10 Points Per Wiper Cycle 


With no “off-normal" points skipped, the 
Type 40 rotary stepper switch provides up to 
30 contacts per cycle and is available with 
from one to five bank levels of 10 contact each. 


The rotary stepping switch operates by in- 
direct drive. It steps when the coil is de-ener- 
gized. Stepping is accomplished from external 
impulses, self-interruptediy or both. 


Standard coils are available for 12, 24, 48, 
60 and 110 vdc 


A three-level switch operating at 48v_ will 
step about 65 steps per second, self-interrupted. 
if externally pulse-controlled, it will operate 
up to 35 steps per second. 


precision switch. The axial position of the 

switch is determined by means of adjustment 

screws, which give fine switch settings. 
The design concept of the S-10 provides for 

low-friction centrifugal action by mounting mov. 

ing parts on precision miniature ball bearings. 

PRICE: $300.00 to $400.00 

AVAILABILITY: 4 to 6 Weeks 

MFR: The Cosmodyne Corp., 12833 Simms Ave, 
Dept EP, Hawthorne, Calif. 

SALES MGR: A. Seed, OS 9-1461; 
rep see eem p. 1559 (1960-61 Ed.) 


Check 315 Reader Service Card 3/6] 


for nearest 


The Type 40, which features especially high 
dielectric molded banks, is also available in 
hermetically sealed enclosures. Precious metal 
(gold) contacting of wipers, brushes and banks 
is available and should be used in low level 
switching. 

PRICE: $18.00 to $24.00 
AVAILABILITY: 30-45 Days 
MFR: Automatic Electric Sales Corp., Dept EP, 

Northlake, lil. 

SALES MGR: T. E. Smith, MU 7-3050 for nearest 
rep see eem p. 1531 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1230, 1231 


Check 316 Reader Service Card 3/61 


25 KV TRIGGERED SPARK GAP [ Edgerton, Germeshausen & Grier, Inc.} 


Replacement For Hydrogen Thyratrons In Crowbar Applications 


With a high voltage holdoff capability of 25 
kv, this ceramic metal triggered spark gap, GP-12, 
is capable of handling high peak currents in excess 
of 10,000 amperes. It has low trigger energy re- 
quirements and a fast follow-through time after 
application of the trigger pulse. This device was 
designed for the protection of radar modulators, 
high voltage oscillators, and heavy power supplies. 

Hermetically sealing the gap in a rugged ceramic 
envelope makes its operation insensitive to at- 
mospheric conditions. Life tests performed on the 
GP-12 showed no sign of failure after 1,000 shots 
at a peak current of 10,000 amperes and 20 kv 
electrode voltage, and 10 kv low energy trigger 
pulse. 


ROTARY SWITCH (American Solenoid Co., Inc.| 


The GP-12 is 3%” in diameter and 2” high. It 
is compact, rugged, and requires no filament power. 


The GP-12 can also be used as a switch for 
transferring high energy and in exploding bridge 
wire applications. Other spark gaps are available 
which operate at voltages ranging from 2.5 kv at 
59,000 amperes to 100 kv at 2,000,000 amperes. 
PRICE & AVAILABILITY: Contact Sales Offices be 

low 
MFR: Edgerton, Germeshausen & Grier, Inc., 16 

Brookline Ave., Dept EP, Boston 15, Mass. 
SALES OFFICES: See eem p. 1573 (1960-61 Eé) 


Check 317 Reader Service Card 3/6 


Modular, 20-Amp Unit Gives Broad Variety of Contacts 


The type C-16 rotary switch is a 600 vac unit 
which can be employed for motor control (up to 
16 hp at 600 v) as well as instrumentation and 
control circuits. 

Two isolated double-break silver-alloy contacts 
are contained in each stage of the C-16. Tweive 
stages can be combined to form a single column 
of 24 contacts. Up to 4 columns arranged in tan- 
dem can be used in a switch assembly to control 
up to 96 double-break contacts over 18 positions, 
from a single control point. Contacts are cam 
operated. Standard latching mechanism is avail- 
able for 90°, 60°, 45°, and 30° throw. A 20° throw 
is availabie on special order. 

Guaranteed mechanical life is 5 million opera- 


tions. 

The switch itself is fully isolated. All compr 
nents except the current-carrying parts are made 
of insulating materials. Components are resistant 
of humidity, salt spray, and fungus. 

A wide choice of mountings, enclosures, handles, 
escutcheons, attachments and accessories are 
available. 

PRICE: Contact Sales Offices 

AVAILABILITY: 2 weeks 

MFR: American Solenoid Co., Inc., U.S. Highw® 
22, Dept EP, Union, N. J. 

SALES MGR: A. Wahner, MU 7-0277 


Check 318 Reader Service Card 4/6 
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new MICRO-MINIATURE 50-VOLT 


metallized paper capacitors 


Now for the first time a 50-volt capacitor is available for your transistor appli- 
cations, with no sacrifice in electrical and operating characteristics. 


Superior solid impregnation provides complete resistance to shock and vibration, 


and eliminates leakage at any temperature. 


Unique phenolic coating and rectangular-shape results in a true micro-miniature 
size, allowing greater parts density. A 4.0 mfd. unit measures only '%,"x,”x1%”. 


Available in .10 to 20.0 mfd. capacities or higher Standard hermetic sealed 
units also available for extreme environments. Write for Data-Log C-105AS. 


Héerans faihcind COMPAN 


12900 Foothill Bivd.. San Fernando. Calif 
Check 96 Reader Service Card 
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JKTO-23 
Crystal-Controlled 
Beo-lel-jt-j celeb 4-te| 
Oscillator 


ileleoe .¢e- 


AVAILABLE NOW 


A precision 100 KC plug-in signal source, cur- 


TUNA Meco) lie liete a floMm alseliclelicli ine. 


new, 


ultra-stable, 100 KC glass-sealed crystal design, 
and all-silicon solid state devices. Temperature 
controller incorporates precise long-lifed, glass- 
sealed Edison-type thermostat. Meets applicable 
mil. specs., including shock and vibration over a 


5 to 2000 cycle range 


SPECIFICATIONS 
STABILITY CLASS: 5 x 10-7/Day 
Aiteltld [a Perm Cac@ imi dt etl) 
OUTPUT: One volt into 5000 ohms 
POWER: 28 volt DC (Other voltages available) 


Zener voltage regulator 


Built-in 


VIBRATION: 5 G's — 5 to 2000 cycles — less than one part 


per million 


ALTITUDE-HUMIDITY: Available sealed or unsealed 


TEMPERATURE RANGE: From —55°C to +85°C 


DIMENSIONS: 1-%° x 142° x 4%H Weight: 6% Ounces 


For information, write stating requirements 


THE JAMES KNIGHTS 
COMPANY 
Sandwich, Illinois 


ELECTRONIC PRODUCTS Magazine 
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SOLDERING AIDS 


5/32” Fork No. TN-22 Circuit 
Tracer 








5/32” Fork No. TN-33 Solder 
Reamer 





oe 
1/8” Fork No. TN-44 Stainless Steel 
Wire Brush* 


a 
Knife & No. TN-55 Stainless Steel 
Scraper Wire Brush* 


HANDLES—are of translucent Tenite 
ll, 4” x %” hex and won't roll off the 
work bench. Shock-proof and will 
stand rough use on industrial pro- 
duction lines. 


METAL ENDS—(separated from each 
other) non-magnetic stainless steel, 
to which solder won't adhere. Are 
firmly .seated in handles and are 
twist-proof. 


FORKED END-—straddles the wire and 
with a slight twist, grips it for easy 
unwinding and removal, or guides 
it into another lug for soldering. 
Since handles act as insulation, there 
is no danger of shock when working 
on units in operation. Ye” forks are 
made especially for use on printed 
circuits and transistors. 


SPADE END-—is a reamer to clean lug 
holes of solder. 


CURVED END-—can be used as a 
scriber for marking chasiss. As a cir- 
cuit tracer when looking for loose 
connections. As a dial cord stringer. 
Hook can be bent to a 90 degree 
angle if desired. 


*WIRE BRUSH — has approx. 200 
bristles of stainless steel wire .0035 
in dia. For use in cleaning connec- 
tions before soldering, brushing out 
splattered solder and in repairing 
printed circuits. Brush only available, 
see below. 


KNIFE & SCRAPER—for cutting and 
repairing printed circuits. 









———————Se 


“STAINLESS STEEL WIRE BRUSH 
on steel shaft approximately 2” long 
over all. Can be used in a’ regular 
pin vise .33 net 


Packed 25 or 50 per box 

















ERIKSON SPECIALIZED 


TOOL COMPANY 
P.O. -Box 424 Pico, Calif. 


Check 98 Reader Service Card 
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New Products of the Month 


TELEMETRY SIGNAL SIMULATORS [Telemetrics, Inc.] 





Calibrate And Checkout Ground Stations, Data Systems 


Providing a selection of PAM, PAM-NRZ and 
PDM units, the 300 series of solid state telemetry 
signal stimulators, are designed for highly accu- 
rate calibration and checkout of telemetry ground 
stations, data transmission systems and data re- 
duction equipment. Units with 8-channels of sub- 
commutation are included in the series. 


In the series, ESS Model 301 offers PAM only, 
with 8-channels of subcommutation and speeds 
from a very low 10 pps up to 60,000 pps. The ESS 
302 provides ali PAM features without subcommu- 
tation. Model 303 affords PAM, PAM-NRZ and PDM 
with subcommutation. The Model 304 provides 
PDM only with subcommutation. All units are de- 


SUBCARRIER OSCILLATOR [United ElectroDynamics, Inc.) 
Transistorized LC Units For Channels 5-18 And A-E 





Model VC-42 contains its own voltage regulator 
which allows operation directly from the missile’s 
28-volt supply. Units are but 2.1 cubic inches and 
available in all standard IRIG channels. It is a 
non-multivibrator type oscillator employing silicon 
transistors throughout. 

Output is sinusoidal and places but a simall de- 
mand on the output filter. High output level (4.1 
volts into 20k ohm load) allows the use of a re- 
sistive summing network to feed directly into a 
transmitter. An amplifier or other series mixing 
device is therefore eliminated. 


The VC-42 achieves a high input impedance 
(500k ohms) through use of a fixed resistor. There 


TELEMETRY DIVERSITY COMBINER [Gulton Industries, Inc.| 
Used To Improve Signal To Noise; Handles Most Types Of Signals 


yi 


ray 





Three models of combiners are available which 
will handie most types of signals, including 
pcm/fm, pdm/fm, and fm/fm with band widths 
up to 5 mc. 


The units have 2, 3 and 4 channel configura- 
tions, as indicated by the last number of the 
model designation: OR-DD/2, OR-DD/3 and OR- 
DD/4. Signali-to-noise improvements of 6 db have 
been obtained for 4 channels. Units can operate 
over input signal dynamic changes beyond 80 db. 


Designed for use at multiple receiver telemetry 
stations, the combiner operates in a post-detection 
optimum - diversity ratio-squared combination 
mode. it is suitable for use with receivers having 


IMMERSION Pp R © B SE §$ [Rosemount Engineering Co.| 
[tiectromc engmeers master BRS 
Stability, 0.2 °F—Response Time, 0.75 Second—Pressure, Up To 5000 PS! 


Cnetar 
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FRPLOSION PROOF HEAD 


Series 171 immersion resistance temperature 
sensor is used to make temperature measurements 
of liquids or gases in pipes, ducts, or tanks. The 
miniature pure platinum wire element is fully 
supported and strain free. 

The useful temperature range is —435°F to 
700°F. However, this range can be extended up to 
2000°F for short time service for two models in 
this series. Each probe is calibrated at —320°F. 
32°F, and 212°F to an accuracy of 0.1°F. Probe 
lengths are available in %-inch increments. 

The 171 series includes three models: A, B, and 
C. Model 171A is designed for a relatively faster 
response time than the rest of the series. Model 
171B is designed for higher pressure and higher 
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signed for standard 19” rack mount. Front pang 
height is 7 inches. 

Great versatility in speeds is available, with 
programming possible at different rates in rej, 
tion to the main commutator. Other channels cap 
be added through patching, by counts of one, ty 
channels per frame up to 1054 per frame, Figyj. 
bility in patching combinations provides for {ogg 
tion of any number of missing reference and dy- 
namic pulses. 

PRICE & AVAILABILITY: Contact Mfr. below 
MFR: Telemetrics, Inc., 12927 S. Budiong Ave, 
Dept EP, Gardena, Calif. 


Check 319 Reader Service Card 
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is no d-c amplifier in the design to cause long 
term drift problems or instability. 

Long term stability is +1% of that frequency 
determined under identical conditions for a 6 
month period. Weight of the unit is 2.5 ounces. It 
is supplied in strong aluminum case. 

PRICE: Contact Sales Mgr. below 

AVAILABILITY: 30 days 

MFR: United ElectroDynamics, Inc., 200 Allendale 
Rd., Dept EP, Pasadena, Calif. 

SALES MGR: D. Lang, SY 9-7161 


Check 320 Reader Service Card 3/6] 


external AGC voltages. Applications include missile 
ranges tracking and satellite tracking. 
Telemetry diversity combiners fit into standard 
19 inch rack. They are 7” high and 16” deep. Weight 
of the units is 35 pounds. Powered from 110 v to 
120 v, at 60 cps, the units use 200 watts of power. 
PRICE: $3200.00 
AVAILABILITY: 90 days 
MFR: Gulton Industries, Inc., 
Dept EP, Metuchen, N. J. 
SALES MGR: J. Fryling, SW 9-1520; for nearest rep 
see eem p. 1601 (1960-61 Ed.) 


Check 321 Reader Service Card 3/61 


212 Durham Ave, 
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flow conditions than the 171A. Model 171C is for 
use in fluids in which a platinum alloy might act 
as catalyst. This probe will withstand an operating 
pressure of 12,000 psi. Its element wil! withstand 
a steady, uniformly distributed transverse load 
of 9.8 pounds. 


PRICE: $150.00-$200.00 

AVAILABILITY: 45 days 

MFR: Rosemount Engineering Co., 4900 West 78th 
St., Dept EP, Minneapolis 24, Minn. 

SALES MGR: R. Brant, WA 7-7711; for nearest rep 
see eem p. 1676 (1960-61 Ed.) 


Check 322 Reader Service Card 3/61 


HIGH TEMP MICROMINIATURE THERMOCOUPLES [Baldwin-Lima-Hamilton Corp. | 
For Temperature Measurements In Cryogenic Environments To +3000 °F 


These new thermocouples, are the world’s small- 
est and most sensitive temperature sensors, it is 
claimed. 


High versatility, accuracy and speed of the 
thermocouple is due to the small size of the 
thermocouple wire plus a variety of hot junction 
configurations. Measuring 0.014” in diameter the 
probe is available in various lengths and sheath 
materiais—tantalum, 90% platinum and 10% rho- 
dium, silver, and 304 stainless steel. 

Some typical 


applications include rocket fuel 


temperature measurement, surgery and medicine, 
skin temperature on missiles and high speed air- 
craft, gas chromatography, and other fine instru- 





mentation. 

A typical time constant achieved with the & 
posed junction configuration (63.2% of a Ste? 
change in temperature) in air at 350°F with @ 
velocity of 45 fps (2.2#/F.8 second) is 13 mill- 
seconds. 

PRICE & AVAILABILITY: Contact Sales Offices 
low 
MFR: Baldwin-Lima-Hamilton Corp., Electronics & 

Instrumentation Division, 42 Fourth Ave., 

EP, Waltham 54, Mass. 

SALES OFFICES: See eem p. 1533 (1960-61 Ed.) 


Check 323 Reader Service Card 3/6 
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Custom Melting, Complete Redrawing, 
Strand and Vacuum Annealing Services 
for fine wire processing to customers’ 
specifications. 


WRITE for valuable 
brochure contain- 
ing fine wire com- 
positions, perti- 
nent properties 
and applications. 


CONSOLIDATED REAC 


TIVE METALS, inc. 


Check 100 Reader Service Card 




























TRANSIT CASES - INSTRUMENT CASES 
CARRYING AND COMBINATION CASES 


Goldsman, of Philadelphia, supplier to the military services and to industry 
since 1907, offers transit cases and carrying cases designed to meet the 
latest Military Specifications. Whether the quantity be 1 or 1,000, we are 
definitely interested in your requirements. We are competently staffed to 
handle any design and development activity in our particular field of interest. 





ANY STYLE, ANY SIZE. NEVER A TOOL OR DIE CHARGE 
REE Send for your 
free brochure 


MANUFACTURERS AND DESIGNERS 
OF TRANSIT CASES 
To Military 
And Commercial Specifications 




















1328 - 34 N. 4th ST. PHILA. 22, PA. PO 5-4468 
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NEW 
SOLID 
STATE 


DEVICE 
DEVELOPED 


A new development in the field of solid 
state devices, called a Sounvister, which 
is capable of producing random noise 
across a white noise spectrum was an- 
nounced today by Benjamin Friedman, 
president of Solitron Devices, Inc. 


It is expected that this new device will accel- 
erate both military and commercial research 
and development in the sound field. 


Using the Sounvister, random noise can now 
be harnessed in selected frequency ranges 
known as yellow and pink noise bands. A 
white noise generator into which the 3” 
Sounvister has heen integrated is capable of 
producing up to 18 volts output. Further re- 
search is continuing and it is now possible for 
the Sounvister to produce random noise at 
higher frequencies, with no acoustic feedback. 





The Sounvister is well on its way to a number 
of commercial applications including use in 
the recently developed Audio-Analgesia, an 
instrument used by dentists to eliminate pain 
in the drilling or éxtraction of teeth. In this 
application, the device produces white noise, 
which when transmitted to the patient’s brain, 
through audio phones, causes an apparent 
cancellation of the pain frequency arriving at 
the brain. 


Other applications of white noise may eventu- 
ally eliminate the use of anesthesia in medi- 
cine entirely. The electrical anesthesia system 
is theoretically desirable over normal anes- 
thesia systems since it works directly on the 
nervous system, without involving the blood 
stream or other organs. It is believed that 
white noise can be adopted to a similar anes- 
thesia system. Since the brain is so affected, 
military scientists have theorized that it is 
possible to temporarily demobilize large areas 
in combat by the use of sound waves. 


The white noise producing Sounvister is also 
expected to be of great interest to industrial 
and military scientists, and will accelerate re- 
search in the field of: sonar, radar, microwave, 
liquid processing, machinery engraving, weld- 
ing, dental drilling, viscosimetry, under water 
signalling, cleaning metals, medical therapy, 
electro-chemistry, non-destructive testing, in- 
formative storage and molecular analysis. 
See an amazing SOUNVISTER 
Demonstration at the 1. R. E. Show— 
South Room Booth No. 2005. 


SOLITRON DEVICES INC. 


500 LIVINGSTON STREET. NORWOOD, N. J. 
Check 68 Reader Service Card 
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New Products of the Month 
VACUUM GAUGE THERMOCOUPLE [Temperature Engineering Corp.| 


MODEL 292 THERMOSTAT 


CONTACTS 


\ TERMINALS 





ADJUSTING SPRING 
















ADJUSTING SCREW 
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Continuous Pressure Measurement From 0-1000 Microns Of Mercury ——r 


Pre-calibration and compensation permit com- 
plete interchangeability of these thermocouple 
vacuum gauge tubes, without any reference to 
tube characteristics or circuit values. Therefore, 
stock tubes can be readily used without recalibra- 
tion of the tubes or the unit. The gauge tube’s 
volume is less than 0.5 cubic inch. Internal voit- 
age regulation prevents meter fiuctuations during 
line voltage changes. 

Directly heated thermopiles of noble metal are 
used as sensing elements. The characteristics of 
the noble metais do not change over prolonged 
use in either clean or contaminated environments. 
Completely resistant to aging and oxidation, they 
hold calibration indefinitely. 


A low thermopile operating temperature (200°F) 
prevents deposits from decomposed vapor. The 
tube is ruggedly built with continuously weildeg 
thermocouple, to withstand vibration and sudden 
exposure to atmospheric pressure. The unit is 
wide by 6” deep by 7%” high, including handle; it 
weighs 8 pounds. 

PRICE: $98.00 
AVAILABILITY: From stock 
MFR: Temperature Engineering Corp., Dept 3-ep 

Riverton, N. J. 

SALES MGR: N. Burstein, TA 9-3880; for neares; 
rep see eem p. 1700 (1960-61 Ed.) 


Check 324 Reader Service Card 3/6} 


MINIATURE THERMOSTAT [Thomas A. Edison Industries, Instrument Div. ] 


For Crystal Ovens, Oscillators, Computers—0.317” Dia. x 1.325” Long 


Hermetically sealed, Model 292 Sealed Thermo- 
stat may be immersed in liquids or-used in con- 
taminated atmospheres where open thermostats 
could not be used. Hermetic sealing also permits 
its use in high altitudes in aircraft and missile 
applications. 

Mode! 292 will hold its control temperature to 
1.5°C for over 500,000 operations with a resistive 
load of 0.5 ampere at 26 vdc. it can handle loads 
up to 0.5 ampere at 115 volts, 60 cps. Factory 
set to a tolerance of +1°C, the unit can control 
small ovens with variations of less than +0.5°C 
over a range from O°C to 180°C (in 6 models). The 
thermostat may be ordered factory preset to a 
specified temperature or unset. 


SOLDER-TYPE ALLOY [Eutectic Welding Alloys Corp.) 
Applied By Soldering Iron, Torch, Hot Plate, Or Induction Heating 


The electronics industry can now utilize su- 
perior electrical conductivity in a solder-type alloy 
—~ 50% higher than standard “50/50” lead- 
tin solders, its maker claims. Rapid solidification 
prevents “hot shorting’ in manual point-to-point 
chassis wiring and minimizes the danger of dis- 
turbing the joint while the alloy is still plastic. 


Deposits offer high tensile strength and cor- 
rosion resistance, and accept a wide range of 
metallic platings: gold, silver, platinum, nickel, 
cadmium, and many others. The alloy is said to 
be outstanding for component wiring, hermetic 
sealing, mounting condensers, relays, solenoids, 
coils, etc. 


MICRO-MINIATURE TOOLS [Circon Component Corp. | 


Keyed To Solid State Electronics 

Sixty-seven different microtools, all of which 
are completely interchangeable in the handles 
provided, come in sizes from 0.001” to 0.01”. The 
maker says they are not scaled down versions of 
mechanics and blacksmiths tools. Microtools are 
engineered instruments for electronic and instru- 
ment work compatible in size with advanced 
microcircuitry and components. 

The permanent metal handles are carefully 
shaped for greatest dexterity, and cutting edges. 
Points and working surfaces are precision forged, 
machined, ground or honed to microscopic stand- 
ards. 

Entire tip area behind the working element is 
24 carat gold plated and shot-burnished to insure 


With external dimensions of approximately one- 
inch cubed and weighing less than three ounces, 
the Type 4-203 Strain Gage Accelerometer is the 
smallest temperature compensated strain-gage 
accelerometer now available, it is claimed. The 
Type 4-203 is a linear unbonded strain gage bi- 
directional accelerometer with a four active arm 
spring-type sensing element. Damping of the ac- 
celerometer (0.7 +0.1 of critical at 77°F) is 
achieved by viscous oi! shearing. 


Combined linearity and hysteresis of the 4-203 
is conservatively rated at less than +.75% of full 
range output. The instrument features provisions 





- STRAIN GAGE. ACCELEROMETER [Consolidated E Electrodynamics Corp. ] 


Measures Accelerations Parallel To Mounting Surfaces + 5g To + 500g 


Because of its small size and the low mass of 
its moving parts, it is shock and vibration resist. 
ant, making it ideal for use in equipment which is 
subject to rough treatment. 
PRICE: Unset: $3.60; Preset: 
AVAILABILITY: 4-10 weeks 
MFR: Thomas A. Edison Industries, Instrument 

Div., 61 Alden St., Dept EP, West Orange, N. J. 
SALES MGR: G. Boselli, RE 6-1000; for nearest rep 

see eem p. 1573 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1065, 1235, 1380 


Check 325 Reader Service Card 3/6] 


$3.95 
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A highly active flux offers complete inertness 
after carbonization. Residues are non-conductive, 
non-corrosive, and will not invite fungus growth. 
It is intended for use where residues cannot be re 
moved, and where low application heat is required, 
The alloy is available in 5-pound and 2-pound 
spools. 

PRICE: Contact Sales Manager below 
AVAILABILITY: From stock 
MFR: Eutectic Welding Alloys Corp., 40-40 172 St, 

Dept EP, Flushing 58, N. Y. 

SALES MGR: R. F. Fox, FL 8-4000; for nearest rep 
see eem p. 1582 (1960-61 Ed.) 


Check 402 Reader Service Card 3/61 


corrosion resistance and contaminant free tools, 

which are said to be ideal for white room usage. 
Microtools and tool kits are packaged in hinged 

lid molded plastic boxes with individual tip pro 

tection. 

PRICE: Contact Sales Mgr. below 

AVAILABILITY: From stock 

MFR: Circon Component Corp., Santa Barbara 
Municipal Airport, Dept EP, Goleta, Calif. 

SALES MGR: C. Spafford, WO 7-1113; for nearest 
rep see eem p. 1552 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 617, 819, 1082 


Check 403 Reader Service Card 3/6 
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for strain gage bridge electrical compensation e& 
ternal to the sealed damping-media-filled chamber. 
Operable temperature range is —70°F to 300% 
Sensitivity to acceleration perpendicular to the 
sensitive axis is less than 0.01 g/g. A non-pendi: 
lous-type mass suspension is utilized for very low 
cross axis sensitivity 
PRICE: $375.00 AVAILABILITY: 60 days 
MFR: Consolidated Electrodynamics Corp., 38 
Sierra Madre Villa, Dept EP, Pasadena, Calif. 
SALES MGR: V. Meagher, EL 9-8211; for nearest 
rep see eem p. 1557 (1960-61 Ed.) 


Check 404 Reader Service Card 3/61 
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REC’s PRECISION 
TEMPERATURE PROBES... 


Available From Stock at Low Cost Without 
Sacrifice in Quality 


- 435 to +500°F 


@ STAGLE WITHIN 0.20°F aT 32°F 


152T - 0.2 See. 


ME CONSTANT 
ou 179A-0.5 See. 


@ PRESSURE -6,000 PSI MAX. 


152T- 200 ohms 


@ RESISTANCE 
179A-500 ohms 


REC offers 14 stem lengths and 
6 different fittings of each model 
available. These immersion 
probes have wide application in 
research, development, and 
industrial process controls, 
Recommended for use in most 
hydrocarbons, gaseous or liquid 
air, oxygen, nitrogen, hydrogen, 
or helium. Platinum sensing 
elements use platinum wire of 
highest available purity. 


Write for Bulletin No. 5603 









ROSEMOUNT 


ENGINEERING 
COMPANY 


WEST 781 TREET, MINNEAPOLIS 24, MINNESOTA 


Check 102 Reader Service Card 















SEVEN ASSOCIATES 





? 
SQUARE WAVE GENERATOR 
Model SW-1 


© External Modulator 


® Signal source for SWR 
measurements 


Frequency variable from 850 to 1250 
cycles. 


Output variable from 0 to 70 volts, peak 
to peak. 


Adjustable symmetry allows square wave 
balance. 


Voltage regulated. 115 volts AC, 60 cycle. 


Available from stock. Immediate delivery 
Price $59.50 FOB Sunnyvale, California. 


SEVEN =. 
=ASSOCIATES Sunnyvale, California 


P.O. Box 955 


Check 103 Reader Service Card 
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BULLETIN ON WEDGE ACTION RELAY Sec. 4500 
Bulletin 20P is a six-page technical 
publication which describes the Mark II 
wedge-action relay. Design features, 
operating characteristics, and environ- 
mental performance are also listed. A 
specification card allows engineers to 
specify particular relay requirements. 
Electro-Tec Corp., 10 Romanelli Ave., 
Dept EP, South Hackensack, N. J. 
Check 380 Reader Service Card 


RELAY STOCK CATALOG Sec. 4500 

Illustrations, descriptions, specifica- 
tions and prices on relays carried in 
stock for immediate shipment are given 
in Catalog 261. Including ac and dc volt- 
age actuated, dc current actuated, gen- 
eral purpose, subminiature and mini- 
ature, telephone, plug-in, hermetically 
sealed, and others, the units are avail- 
able in a variety of contacts. Magnecraft 
Electric Co., 3354R West Grand Ave., 
Dept EP, Chicago 51, Ill. 

Check 381 Reader Service Card 





TRIMMER POT IN SQUARE CONFIGURATION 
Sec. 4700 
Bulletin No. R-61 contains informa- 
tion on the Series 5000 25-turn T-Pot, 
which features welded construction of 
all fixed connections, and is sealed. The 
one watt units are available in nine 
values from 100 ohms to 50k ohms. Size 
is 0.500” x 0.190” x 0.500”. Dale Elec- 
tronics, Inc., Dept EP, Columbus, Ne- 
braska. 
Check 382 Reader Service Card 


POTENTIOMETER CATALOG Sec. 4700 

This 28-page catalog on precision po- 
tentiometers, contains specifications, 
drawings, and other information on units 
from 44” to 5” in diameter. De Jur-Amsco 
Corp., 45-01 Northern Bivd., Dept EP, 
Long Island City 1, N. Y. 

Check 383 Reader Service Card 


CERAMIC-METAL RESISTANCE ELEMENTS 
Sec. 4700 
Data Sheet 181 illustrates and gives 
tech information on these high temper- 
ature elements for modules. Said to be 
high stability, high reliability units, the 
data sheet includes resistance range, 
wattage, temperature rating, configura- 
tion, and other information. CTS Corp., 

Dept EP, Elkhart, Indiana. 
Check 384 Reader Service Card 


PRECISION WIREWOUND RESISTORS Sec. 4700 

Encapsulated units, small in size, are 
described in this 4-page folder. Said to 
have a high wattage rating for their phys- 
ical size, the units meet MIL-R-93A, 
MIL-R-93B, and MIL-R-9444. Complete 
specifications and tech data are given, 
including derating curves, and curves 
which show resistance vs. temperature 
change. Hanjohn Co., Inc., 9834 E. Al- 
paca St., Dept EP, South El Monte, Calif. 

Check 385 Reader Service Card 
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Model CS-140 


GYRO TORQUER SUPPLY 


® Precision Current Source 
e@ DC and/or AC 
e Pulse Output Possible 


For testing and measurement of 
gyro torquers, zener, reference 
diodes, magnetic components, other 
current sensitive devices. 


e Current Range is 0.1 ua to 150 ma 
e@ Regulation 0.002% 
© Resolution 1 part per million 


In use by leading companies for 
gyro torquer supply, component re- 
liability testing, calibration, ref- 
erence zener testing. 


Literature describing this and other 
constant current sources from 0.1yua to 
30 amp. may be obtained from 
n ELECTRONICS, INCORPORATED 
N. ¥. ORiole 1-5700 


GLEN COVE. L.! 


Check 104 Reader Service Card 











SEE 
NORTH HILLS 
ELECTRONICS, INC. 
at IRE — 
BOOTH 3022 


Precision Current Supplies for — 


Transistors 
Diodes 
Gyros 
Accelerometers 
Transducers 
Magnetometers 
Calibration 


Wideband Transformers for — 
Communications 
RF Instrumentation 
Computers 


NORTH HILLS 


ELECTRONICS, INCORPORATED 
GLEN COVE. L.!.. N. ¥.|ORiole 1-S700 
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TRANSDUCERS WITH DIGITAL OUTPUT 


Convert pressure, temperature, or acceleration into pulses 


These new transducers convert pressure changes 
into any one of three types of useful pulse outputs. 
Illustrated below, these outputs are: pulse dura- 
tion modulation, pulse position modulation, or pulse 
frequency modulation. The devices can also be modi- 
fied to convert temperature, acceleration, or rate 
of flow into digital information. 


The size and amount of instrumentation in proc- 
ess control, testing, and telemetering applications 
can be greatly reduced because these transducers 
can feed directly into digital computers. They can 
be calibrated to produce a digital output that cor- 
responds directly with the value of the parameter 
being measured without the need for zero sup- 
pression. 


The transducers can operate at temperatures 
from —55°C to 85°C and under vibration from 10 
to 2000 cycles at 15G. They conform to MIL-5272C. 








The pressure -transducers are available in models 
that measure pressure changes from 5 to 8000 psi. 


The output signal has an amplitude of five volts 
into a load of 50,000 ohms. Conversion linearity is 
+0.5% and conversion repeatability accuracy is 
0.2%. Normal input power is 115 volts, 60 cycles, 
but models are available with inputs of 115 or 26 
volts at 400 cycles. 


Price & Availability: Contact Sales Mgr. below. 


Mfr: DeJur-Amsco Corp., Northern Blvd. at 45th 
St., Dept EP, Long Island City 1, N. Y. 


Sales Megr.: L. Ziellinski, RA 1-8000; for nearest 
rep see eem p. 1564 (1960-61 Ed.) 


Other Products: See eem p. 1269 
Check 149 Reader Service Card 


PULSE DURATION MODULATION (PDM) 


Badd Wik Ue 





PULSE POSITION MODULATION (PPM) 


jj 
L 








PULSE FREQUENCY MODULATION (PFM) 


—W_WL_AV A 


The transducer, shown in block dia- 
gram is two inches long and!two 


inches in diameter. It can deliver any 
OUTPUT one of the three illustrated 
types of pulse outputs. 





CONVERTER 
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SOLID STATE 
A-D ry DIGITAL 
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STANDARD 
HIPOT 





TESTERS 











Portable Series S 
(DC), P (AC) 





FEATURING— 

© Low cost. 

@ Automatically limited maximum short 
circuit current (self-protecting). 

® Direct indication of leakage current on 
large meter. 

® Direct reading KV meter, connected di- 
rectly across high voltage output for 
maximum accuracy. 

extremely simple controls for use by 
inexperienced personnel. 

@Continuously variable output voltage. 

Selenium rectifiers are used for rugged- 
ness (on DC units). 


SHORTING SOLENOID OPTIONALLY AVAILABLE 
ON DC UNITS 




















MODE OUTPUT 
NO. VOLTAGE, KV _ PRICE 
S$ 20C 0- 2 KV DC $220. 
§ 5 0c 0- 5KV DC 230. 
$10 DC 0-10 KV DC 295. 
$20 DC 0-20 KV DC 400. 
$30 DC 0-30 KV DC 490. 
P 2AC 0. 2KVRMS $200. 
P 5 AC 0- 5 KV RMS 250. 
P10 AC 0-10 KV RMS 290 
P15 AC 0-15 KV RMS 330 
P20 AC 0-20 KV RMS 420 
i SEE GENERAL CATALOG 


FOR OTHER TEST SETS. 


PESCHEL ELECTRONICS, INC. 


R.F.D. +1, Patterson, N. Y 
Phone Patterson, N. Y. (TRinity 8-3251) 


Check 105 Reader Service Card 











PRODUCTION TOROIDAL WINDING . 


MAG-AMPS TRANSFORMERS 
INDUCTORS 
DELAY LINES CONVERTERS 


TOROIDS 
e@ovwv @Z 
MAGNETICO, Inc. 


EAST NORTHPORT, N.Y. AN 1-4502 








MINIATURE 
SERVO 
AMPLIFIERS 


TRANSISTOR AND MAGNETIC 
SOLID STATE CONTROLS 


MAGNETICO, INC. 


T. A. DIV. AN 1-4502 
6 RICHTER CT., £. NORTHPORT, N. Y. 


Check 106 Reader Service Card 
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COMMERCIAL HUMIDITY-PROOF RESISTORS 

Sec. 4700 
A 2-page data sheet lists general 
characteristics, ratings and dimensions 
for these lug, central axial and submini- 
ature resistors. Reon Resistor Corp., 155 
Saw Mill River Rd., Dept EP, Yonkers, 
N. Y. 

Check 395 Reader Service Card 





SMALL-SIGNAL SILICON TRANSISTORS Sec. 4800 

A series of data sheets are available 
on high-speed switching units for digital 
computers and high-frequency communi- 
cations equipment. Initial types in pro- 
ductions include 2N1118, 2N1118A, 
2N1119, and 2N1429. Features include 
high ft. low collector saturation voltage, 
and low saturation drop. Sprague Elec- 
tric Co., Technical Literature Section, 
Marshall St., Dept EP, North Adams, 
Mass. 

Check 412 Reader Service Card 


SILICON POWER TRANSISTOR GUIDE Sec. 4800 

This 25-page Application Guide for 
RCA silicon power transistors, 1CE-215, 
gives construction details, a discussion 
of voltage rating, thermal-stability con- 
ditions, and equivalent circuits. Design 
procedures and specific design equa- 
tions for some circuits which use the 
units are included. In addition, a com- 
plete list of typical “h” and “hybrid-pi” 
parameters are contained. Price is $0.50. 
Radio Corp. of America, Semiconductor 
Div., Dept EP, Somerville, N. J. 








TRANSISTOR GUIDE Sec. 4800 

This 12-page guide for switching cir- 
cuit designers aids in selecting the 
proper transistors for saturated DCTL, 
SCTL, RTL, RCTL, and DTL low-level logic 
circuits. Also discussed are nonsaturated 
logic such as current switching, medium 
level switching (up to 400 ma), and high- 
level switching including dc to dc con- 
verters and static relays. Schematics, 
curves and charts are included. Philco 
Corp., Lansdale Div., Dept EP, Lansdale, 
Pa. 

Check 413 Reader Service Card 





MAGNETIC AMPLIFIER BULLETIN Sec. 4900 

Bulletin 1316-3 describes magnetic 
amplifiers which are available in seven 
sizes from 75 hp to 400 hp. Units are 
recommended as a high-capacity con- 
trolled dc power source for variable 
speed dc motor drives, for plating, elec- 
tro-chemical processes, accelerator mag- 
nets and other dc applications. Vickers 
Incorporated, Electric Products Div., 
1815 Locust St., Dept EP, St. Louis 3, 
Mo. 

Check 148 Reader Service Card 
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BRUNO- 
NEW YORK 


 OFF- tae - Sei clFr’’... 
immediate delivery of the most 
comprehensive stock of 
industrial electronic products. 


GUARDIAN 
IR SERIES 
RELAYS 


BRUNO-NEW YORK INC. 


‘. INDUSTRIAL DISTRIBUTOR 


BRUNO BUILDING 
460 WEST 34TH ST. 
NEW YORK 1,N.Y. 
LONGACRE 4-8550 





Check 107 Reader Service Card 


Page 95 





ew Products of the Month 


POSITION TRANSDUCER [Rheem Mfg. Co., Electronics Div.) 
Shaft To Digital Converter For Machine Tool Automation -- 1 





In a typical application, the position transducer 
unit is used to detect 0.0001-inch increments at 
Position speeds up to 120 inches per minute. In 
other applications, the unit is used to detect 0.001- 
inch increments at speeds of 200 inches per 
minute or more. 


The shaft to digital converter unit features low 
torque load, precision construction and highly 
reliable sensing elements. It does not use code 
discs or contact pick-ups. The sensing elements 
are two magnetic heads which detect the rotation 
of the shaft by an impedance change in the head. 
The head outputs are phased so that external 
electronics can determine the rotation direction 


eem File System S; 





and magnitude. The output signals can also be 

used in a self-checking circuit. A third se 

head detects each complete revolution of the 

transducer shaft. This can be used for accurate 

zero position when used for linear motion de. 

tection. 

PRICE: $295.00 (without electronics) 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Rheem Mfg. Co., Electronics Div., 5200 West 
104 St., Dept EP, Los Angeles, Cailf. 

SALES MGR: T. N. Werner, SP 6-1800; for nearest 
rep see eem p. 1673 (1960-61 Ed.) 


Check 405 Reader Service Card 3/6] 


MINIATURE COMPRESSION ACCELEROMETER [Columbia Research Laboratories] 


Simultaneous Measurements In The X, Y And Z Axis 





ELECTROSTATIC FOCUS & DEFLECTION VIDICON ([ 
500 Lines Resolution With 300 Volts Beam Acceleration 





Model 512-TX accelerometer, housed in an alu- 
minum case, is a true compression sensing device 
which can simultaneously measure acceleration 
in the X, Y, and Z axis. The miniature unit (1.37” 
x 1.0” x 0.62”) is said to be designed to measure 
shock and vibration in missile and airborne ap- 
plications. 

Sensitivity along each axis is 35 mv/g. Fre- 
quency response is 0.2 cps to 5kc +5% with a 
resonant frequency of 25 kc. Maximum accelera- 
tion is 1,000 g and amplitude linearity is +1%. 
Mode! 512-TX operates over a temperature range 
of —65°F to 350°F for standard units. High tem- 
perature units are rated to 500°F. 

The rugged block construction of the housing 


The GEC 7522 electrostatic focus and deflection 
vidicon was designed to provide a small pickup 
tube requiring low operating power in equipment 
of minimum size and weight. Deflection is accom- 
plished by a Deflectron, an electrostatic deflection 
plate configuration. Power requirements and 
operating voltages are designed for use with com- 
pletely transistorized circuits. 

External components for magnetic focus and 
defiection have been eliminated. Total power re- 
quirements for beam focusing and deflection have 
been reduced to less than 100 milliwatts. The 
new tube is capable of any type scan sweep— 
sawtooth to spiral—over wide and variable ranges 
and frequencies. 


TRAVELING WAVE TUBES [Huggins Laboratories] 





Wide Selection Covers Range Of .5 To 20 KMC 


This group of 8 traveling wave tubes cover the 
frequency range of .5 to 20kmc. 

Model HA-82 (illustrated) operates at 10 to 20 
kmc. It is a broadband amplifier, solenoid focused 
with Imw min power output (po) and 25db min 
small-signal gain (ssg). Included in the group are 
2 types in the .5-lkmc range (HA-86, HA-52). The 
HA-86 is a solenoid focused low-noise amplifier 
with 7db max noise figures (nf) and 25db min ssg. 
The HA-52 is electrostatically focused, has a po 
of 10mw min and 30db min ssg. In the 1-2kmc 
range the HA-53, periodic permanent magnet 
focused, produces 2w min po and has a ssg of 30db 
min. In the same range HA-63, electrostatic 
focused, produces lw po min and has a ssg of 


General Electrodynamics Corp. | 


makes possible maximum case isolation and mini- 
mum spurious response from temperature shocks, 
cable whip, mounting torques (less than +14% 
change in sensitivity) and acoustic noise (0.lg 
for 155 db). 

The case provides protection from such severe 
environments as high humidity, altitude and cor- 
rosive atmospheres. 

PRICE: $435.00; AVAILABILITY: 2 weeks 
MFR: Columbia Research Laboratories, MacDade 

Bivd. & Bullens Lane, Dept EP, Woodlyn, Pa. 
SALES MGR: V. Alibert, LE 2-9464; for nearest rep 

see eem p. 1555 (1960-61 Ed.) 


Check 331 Reader Service Card 3/6] 


eem File System Sec 
CmmREEN $700 


Features of the 7522 are: Spectral Response, 
S-18; Resolution, 500 line; Accelerating Voltage, 
300v; Deflection Voitage, 30v per plate. 


In typical operation: Scanned Area, 0.500” x 
0.375”; Faceplate Temperature, 30° to 35°C; Op 
timum Signal Output Current (5 foot-candles and 
greater), 0.2 wa, (0.2 to 0.5 ft-c), 0.05 to 0.1 ua. 


PRICE: $1,265.00; AVAILABILITY: 2 weeks 


MFR: General Electrodynamics Corp., 4430 Forest 
Lane, Dept EP, Garland, Texas 


SALES MGR: H. Albertine, Jr., BR 6-1161. 
Check 332 Reader Service Card 3/61 


30db min. In the 2.2-3.5 kmc range is the HA-70 

solenoid focused, low noise amplifier with 7db 

nf and 30db ssg min. The HA-54 is under develop 

ment, for 2-4kmc (prototype 2-2.8kmc), with @ 

16db max nf and ssg of 30db min. HA-61 covering 

7-14kmc is a solenoid focused low noise amplifier 

with 15 db max noise figures and 25db small-signal 

gain. 

PRICE & AVAILABILITY: Contact Sales Offices 
below 

MFR: Huggins Laboratories, 999 Arques Ave., Dept 
EP, Sunnyvale, Calif. 

SALES OFFICES: See eem p. 1609 (1960-61 Ed.) 


Check 333 Reader Service Card 3/61 


S-BAND BACKWARD WAVE OSCILLATOR [Raytheon Co., Microwave & Power Tube Div. | 
100 MW Power Output—Delay Line Tuning, 350 To 700 Volts 





This new voltage tunable S-Band backward wave 
oscillator QKB924 is designed for applications 
where frequency stability is essential. 


In addition, the QKB924 may be used as a driver 
tube with amplifier chains. One amplifier chain 
includes this new backward wave oscillator, the 
QKS622 Amplitron, the QKW750A Traveling Wave 
Tube, power supplies, and ferrite devices. 


Employing a compact permanent magnet for 
beam focusing, the QKB924 has a control electrode 
for low voltage pulsed or amplitude modulation. It 
has provisions for external feedback, which result 





in essentially flat frequency versus voltage char 
acteristics at discrete steps. 

With a frequency range from 2700 mc to 3200 me, 
the typical power output is 100 milliwatts with @ 
delay line tuning voltage of 350 to 700 volts. 
PRICE: $1,650.00 
AVAILABILITY: 90 days 
MFR: Raytheon Co., Microwave And Power Tube 

Div., Foundry Ave., Dept EP, Waltham 54, Mass 
SALES OFFICES: See eem p. 1670 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1452 


Check 334 Reader Service Card 3/61 
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Problews & Sobiltons 


Continued from p. 63 





Note that operation is not dependent 
on the speed of the field sweep. 


Since the resonance apparatus costs 
about $1500 and the conversion de- 
scribed is reasonably complex, this is not 
a cheap device. 


Money can be saved at the cost of ac- 
curacy, by using any type of conven- 
tional gaussmeter, such as a spinning 
coil type driven by a synchronous motor. 
Such a device has an output voltage pro- 
portional to the magnetic field, which 
can be rectified and applied to a voltage 
sensitive capacitor in an oscillator cir- 
cuit. Thus, again we have (through this 
voltage-frequency transducer) a fre- 
quency proportional to the magnetic 
field. The oscillator output, mixed with 
a harmonic-rich steady frequency as be- 
fore, will again give the desired pulses. 
This device can, with reasonable care 
in construction, give 1% accuracy, and 
with very great care come close to 4% 
accuracy. 


H. Malamud 
Republic Aviation Corp., 
Farmingdale, N. Y. 


SIMULTANEOUS PANORAMIC’ ANA- 
LYZER (No. 173) We would like to know 
who in this country manufactures simul- 
taneous panoramic analyzers covering the 
range from 3 kc to 100 kc. We mean simul- 
taneous, ard not sequential. 


SOLUTION A: Federal Scientific Corpo- 
ration manufactures the SIMULTANE- 
OUS PANORAMIC ANALYZER referred to 
in Problem 173. The instrument for which 
the tradename SIMORAMIC has been 
adopted is a delay-line synthesized 
Fourier analyzer operating in real-time. 
It performs simultaneous frequency 
analyses over its entire frequency range 
without the use of contiguous filters. 


The heart of the analyzer is a closely- 
regulated feedback loop containing a 
delay line. During the analysis the input 
signal is applied to this loop and allowed 
to recirculate. By special phase-modula- 
tion of the stored signals, a wave inter- 
ference phenomenon takes place which 
leads to a final output wherein the 
Fourier components are displayed as 
pulses. The time of occurrence of the 
pulses is linearly related to the fre- 
quency of the spectral component. 


Henry J. Bickel, Chief Engineer 
Federal Scientific Corp., New York, N. Y. 


SOLUTION B: Raytheon manufactures a 
420 filter spectrum analyzer which cov- 
ers simultaneously any 33 kilocycle 
range from 160 cps to 100 kc. This equip- 
ment can be modified to cover the 3 kc 
to 100 kc range specified in the problem. 


John B. Coullard, Product Sales Manager, 
Raytheon Co., Ind. Comp. Div., 
Newton, Mass. 
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Now Interviewing For Top Electronic Jobs! 


Cadillac is at the I. R. E. Show 


se @ @ 


Interviews at the Lexington Hotel 
Monday, March 20th through Friday, March 24th 
Phone: Jack L. Higgins of Cadillac Associates, Inc. 
at the Lexington for an appointment 


Cadillac Associates—the nation’s largest executive and professional place- 
ment service—is interviewing during the 1.R.E. show for top positions through- 
out the country.—Hundreds of positions are now open. The following list is 
just an indication of the availabilities. 


DIRECTOR To $25,000 INTERMEDIATE ENGINEER—Digitals .Open 
Analog Computer Group PROJECT ENGINEER (1.R. or U.V.) . $13,500 
ASSOC. DIRECTOR To $20,000 RADAR SYSTEMS $11,500 To 14,000 
Analog Computer Group MICROWAVE RESEARCH $12,000 
THEORETICAL PHYSICIST To $15,000 TELEMETRY—Sr. Engr. $17,500 
Ph.D. Metallurgical Physics GROUP MGR.—O.C. $14,500 
SR. RESEARCH ENGINEER To $16,000 THEORETICAL PHYSICIST Sol. St. $17,500 
Optics or infrared bgrd. ANALYSIS—Control System $15,000 
SR. PROJECT ENGINEER To $25,000 DESIGN—Electromagnetics $14,000 
All levels. Surveillance systems DIGITAL DESIGN $14,500 
SR. ENGR. COMMUNICATIONS .. $15,000+ SYSTEMS ENGINEER—Compuviers ..$16,500 
Strong Systems bgrd. DESIGNS ENGR. Amplifiers $14,000 
kek 


For personal interview during the IRE show 
in absolute privacy and confidence, please call for appointment. 
If you are not going to be at the show, send your resume fo our Chicago Office. 


FREE—MONTHLY OPPORTUNITIES BULLETIN 
For your free monthly bulletin of the finest available electronic opportunities, simply 
send us your name and home address (and, if you wish, a review of your qualifications). 


JACK L. HIGGINS, Vice President 
Cadillac Associates, Inc. 


29 East Madison Bidg., Chicago 2, Illinois 
Financial 6-9400 
‘Where More Electronic Executives Find Their Positions Than Anywhere Else In The World.” 





Check 414 Reader Service Card 





































MICAFIL ) COIL WINDERS 


The most complete line of coil winding equipment. 


Model OFA-TS is the fastest 
machine available for 
coils of high turn rating. 


Max. Coil Dia. 3'3'° Max. Layer Width 4°” 
Infinitely Variable 


Speed Control 


NO 
CAMS 


NO 
6) 7.18) 
TO CHANGE 


irschmann «:. 


CARL HIRSCHMANN COMPANY, INC. 


30 PARK AVENUE MANHASSET, N.Y 


6015 N. C€ ro A 
Bivd A 


of Canoda, Ltd 





Check 108 Reader Service Card 
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HEATS IN K [Vemaline Products Company) 
For Transistors, Diodes, Rectifiers 


P The series 6071 heatsink has exclusive serrated 
fins to give maximum heat dissipation. The manu- 
facturer claims that the series 6071 heatsink out- 
performs all others for size and efficiency (3\,” 
in length). Coolers are available in longer than 
3.” length on request. 

The units are widely used in electronic cir- 
cuitry, on power supplies, computers, aircraft and 
missile electronics equipment. These heatsinks 

4 are suitable for most applications and mixed hole 
Patterns are available. in addition more than one 
semiconductor can be mounted on the same 
cooler. Hole patterns are available for all standard 


transistors, diodes and rectifier configurations. 








eem File System § 


The fins are surrated for maximum surface args 
in order to obtain utmost performance. The 697; 
coolers are coined to minimize contact resistance 
(.05°C 2 watt). 

These devices are supplied in unfinished aly. 
minum, chromemate conversion, black anolizeg 
and hardcoat anodize (Vemaline process M.M1|). 
PRICE: $1.00 each (depending on qty) 
AVAILABILITY: From stock 
MFR: Vemaline Products Co., Dept EP, Franklin 

Lakes, N. J. 

SALES MGR: Wm. Venema, FE 7-6200 
OTHER PRODUCTS: See eem p. 762 (1960-61 Eq) 


Check 335 Reader Service Card 3/6] 





RESISTANCE WELDER COAXIAL IGNITRON [National Electronics, Inc.| 


This 900 ampere dc, size E coaxial ignitron is a 
metal, water-cooled, mercury pool tube designed 
especially for welder and similar ac control appli- 
cations. The NL-1064 has a rating approximately 
equa! to a 2400 ampere magnetic contactor. The 
internal cooling coi! greatly increases the cooling 
surface, and is claimed to provide long life and 
arc-back-free operation 


The unit utilizes a mounting plate welded at 
the top of the meta! shel! that serves as the cathode 
connection and a mounting bracket. This coaxial 
construction simplifies mounting and makes pos- 
sible simpler, more economical, and more rugged 
bus bar structures than conventional techniques. 





t 


CADMIUM SULFIDE CELL | Amperex Electronic Corp. | 


Designed For Welder And AC Control Applications 


The NL-1064 ratings are: anode voltage 250 to 
600 voits rms; maximum demand 4800 kva at cor. 
responding maximum average anode current per 
tube at 486 amperes dc; maximum average anode 
current per tube of 900 amperes dc at corre 
sponding maximum demand of 1600 kva; maximum 
average time, 17.8 seconds at 250 volts and 89 
seconds at 500 volts. 

PRICE: $825.00; AVAILABILITY: 30 days 
MFR: Nationa! Electronics, Inc., Dept EP, Geneva, 

Wt. 

SALES MGR: H. Chalberg, CE 2-4300; for nearest 
rep see eem p. 1645 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1450 


Check 336 Reader Service Card 3/6] 


Suited For Flame Control, Smoke Detection, On-Off Switching 





This ORP 50 light-sensitive cadmium sulfide 
cell is both top and bottom sensitive. Double sen- 
sitivity is accomplished by positioning the cad- 
mium sulfide area at a 45° angle. 


The unit is especially useful in flame control, 
smoke detection, industrial on-off switching, auto- 
matic counting, and level and density controls. 
Because flame control apparatus must be as small 
as possible, the unit is provided with pigtail leads 
to save space and for versatility in mounting. 


° 
Hermetically sealed in an all-glass envelope, 
the unit measures only 0.63 inch in diameter and 
1.42 inches in length. The ambient temperature 


range extends from —40°C to 70°C. Maximum dis- 


TUBE § 1 E L D § [International Electronic Research Corp. | 


These heat-dissipating and retaining tube shields 
are designed for the new type T9 tubes, which are 
length standardized by RETMA/NEMA and military 
specifications. T9 tubes include the Sylvania 
6EW7, 6HC8, etc. Maximum cooling benefits are 
claimed to be assured through full length 
contact between the shields, spring finger inner 
liner and the glass bulb surface, thereby improving 
the reliability and tube life of the enclosed tube. 


The T9-2027-5H shield assembly locks into the 
chassis mounted T9-2001-7H base. Said to meet 
military specification MIL-S-9372, the assembly is 
capable of retaining the tube in extreme shock and 
vibration environments. 





5” BONDED SHIELD CATHODE-RAY TUBE [S)y/vania Electric Products 


Built-in IRE Modulation Reference Scale 


The SC-3076 cathode-ray tube is identical with 
the standard Sylvania 5UP1 5” flat-face CRT, with 
the addition of a bonded shield panel on the face, 
which contains an integral IRE modulation refer- 
ence scale. The tube is said to offer maximum 
image visibility, wide-angle viewing, simplified 
mounting and styling, decreased refiection, pro- 
tection against breakage, simplified tube face 
cleaning, and a self-contained writing surface. 


The bonded shield pane! is surface treated for 
anti-refiection purposes and is of gray (neutral 
density) glass to increase contrast. Other panels 
of plain gray, clear, or clear with anti-reflection 
can be furnished if desired. The SC-3076 can be 
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sipation at 25°C is 250 milliwatts and at 70°C 50 

milliwatts. The maximum cell voltage is 175 volts 

dc or 125 voits ac (rms), with an average cell cur- 

rent of 10 milliamps. 

PRICE: $1.50 to $1.95 (depending on quantity) 

AVAILABILITY: From stock 

MFR: Amperex Electronic Corp., Semiconductor 
and Special Purpose Tube Div., 230 Duffy Ave, 
Dept EP, Hicksville, N. Y. 

SALES MGR: E. Feinberg, WE 1-6200; for nearest 
rep see eem p. 1525 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1428, 1429 


Check 337 Reader Service Card 3/61 


Provides Improved Reliability And Tube Life Of Enclosed Tubes 


A dry lubricant type finish is used to provide 
electrostatic shielding and for easy installation 
and removal of the shell. The unit meets all tube 
specifications for salt spray and heat resistance. 
PRICE: T9-20017H (base), $1.70 to $2.35; T9-2027- 

5H (shield) $2.75 to $3.35 (depending on quam 

tity); AVAILABILITY: 2 weeks 
MER: International Electronic Research Corp., 135 

W. Magnolia Bivd., Dept EP, Burbank, Calif. 
SALES MGR: J. Markley, Jr., Vi 9-2481; for nearest 

rep see eem p. 1615 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1220, 1221, 1446 

through 1448 


Check 338 Reader Service Card 3/61 


Inc. | 


provided with reference scales other than the 
standard modulation scale as per customer specr 
fications. 


The length of the unit is approximately 1F 
and the maximum diameter approximately 5%”. 
PRICE: Contact Sales Mgr. below 
AVAILABILITY: Contact Sales Mgr. below 


MFR: Sylvania Electric Products inc., 730 Third 
Ave., Dept EP, New York 17, N. Y. 


SALES MGR: W. Spink, JU 6-2424; for nearest rep 
see eem p. 1695 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 1454-1456 
Check 339 Reader Service Card 3/61 


MARCH 1961 











RECT 


bric 
Uni 





ors EE 


at 


1.) 
y] 


os PP? aetrs 


i] 


TPT €382 


oso fF G& 











NEW PRODUCT 
LITERATURE 






Continued from p. 97 


TURBINE TYPE FLOW TRANSDUCER Sec. 5500 

A 4-page illustrated bulletin, FEC-101, 
describes flowmeters which feature con- 
stant hydrodynamic balance of the ro- 
tor without the use of thrust bearings. 
Francisco Engineering Co., 23987 Ven- 


tura Blvd., Dept EP, Calabasas, Calif. 
Check 396 Reader Service Card 





PRESSURE TRANSDUCER DEFINITIONS Sec. 5500 

A data folder containing a glossary of 
pressure transducer definitions and de- 
scribing the SP-2 series pressure trans- 
ducers is available. The series covers the 
rang of 0-300 psig through 0-5000 psig. 
Four models are described: Models 100, 
200, 300, and 600. Standard Controls, 
Dept EP, Seattle, Washington. 

Check 397 Reader Service Card 





RECTIFIER POWER TRANSFORMERS Sec. 5600 

Bulletin 587 describes 2 transformers 
designed for use in either full wave 
bridge or half wave rectifier circuits. 
Units can be used with either selenium 
or silicon rectifiers. Both are used for 
117v, 50/60 cycle primaries. Model 
P-8193 has an 18 vac secondary, Model 
P-8194 has a 36 vac secondary. Chicago 
Standard Transformer Corp., 3501 W. 
Addison St., Chicago 18, Ill. 

Check 398 Reader Service Card 


BACKWARD WAVE OSCILLATORS Sec. 5700 


A 6-page gatefold brochure covers ten 
bwo types, in the frequency ranges from 
1 kmc through 18 kmc. Photos, specifi- 
cations, curves on power output vs. fre- 
quency, and voltage vs. frequency are 
included. Stewart Engineering Corp., 
Dept. EP, Santa Cruz, Calif. 


Check 399 Reader Service Card 





CONNECTORS FOR COAXIAL CABLES Sec. 6000 


This illustarted 8-page brochure de- 
scribes connectors for aluminum 
sheathed, high frequency Styroflex and 
Foam-flex coaxial cables. Full mechan- 
ical and electrical specifications along 
with typical installation instructions are 
given. Phelps Dodge Copper Products 
Corp., 300 Park Ave., Dept EP, New York 
22, N. Y. 


Check 400 Reader Service Card 





MODEL G THERMAL WIRE STRIPPER 





Strips both Teflon and low-melting plastics. 

No blades to cut or nick wire. 

ceca wear we | tte 
* l - : . . . 

densed data on electronic hook-up wire. Strips “~ = Swe rine a 
The booklet supplies specifications for Use either as bench bad 
various insulations for a wide range of Designed for production-line use. 
temperature and environmental condi- Price $69.50 FOB Altadena, Calif. 
tions. Also included are data in the form Always available from stock. 


of tables covering decimal equivalents, 
temperature conversions, and awg data 
for standard annealed copper wire. Ana- 
conda Wire and Cable Co., 25 Broadway, 
Dept EP, New York 4, N. Y. 


Check 401 Reader Service Card 


Western Electronic Products Co. 
2420 North Lake Avenue, Altadena, Calif. 


Check 109 Reader Service Card 

















DIGITAL 
READOUT 


Series 120000 


Features: 
> Lightweight - 
weighs 32 ozs. a 
) Quick disconnect © > 
at rear for easy 
lamp replacement. | 


PRICE COMPLETE | 
$3500 


Quantity Prices On Reques 
WRITE TODAY FOR 
COMPLETE SPECIFICATIONS | 
Representatives 
in principal cities 


INDUSTRIAL ELECTRONIC 


5528 VINELAND AVENUE ‘a 
NORTH HOLLYWOOD, CALIF. bE < 
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ELEDIRONIG COMPONENT PARTS 


Mti- reliability 





RESISTOR and TERMINAL BOARDS 






Custom terminal board assemblies to 
commercial or government specs. 












TIP BANANA, 
TELEPHONE 
and JACKS — 
TEST PROBES 


Complete standard line available. 


——=— PLUGS 


DIODE MOUNTING BASES 

hE oa Custom made of spring brass and 
any insulating material to customer 
specs. 


Nationa Tet-Tronics Corporation 


Al 


K 


Write for New Cat 
alog! 


AY ‘ 


Phone. YOnkers 8-6400 
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New Products of the Month 


HIGH VOLTAGE CATHODE-RAY TUBE [Allen B. DuMont Laboratories] 
Linear Post Accelerator Allows Gradual Voltage Gradient 


The 5BWP- is a high voltage, 5-inch, flat face, 
electrostatic focus and deflection cathode-ray 
tube. The tube features a linear post accelerator 
(a spiral resistance winding) which extends from 
the tube face to the deflection plate :egion, allow- 
ing for a gradual voltage gradient. Other features 
of the tube are high reflection sensitivity coupled 
with high writing rate and astigmatism and pattern 
adjustment controls to insure distortioniess dis- 
plays. 


The new type 5BWP is similar to the 5BHP ex- 
cept for the increased voltage rating and a molded 
high voltage lead. It is available with phosphors 
1, 2, 5, 7, 11 of 15 





eem File System 


Typical Operating Conditions: Post acceleraty 
voltage: 24000 volts; Accelerator voltage: 4gg 
volts; Focusing electrode: 435 to 1250 volts; Grig 


No. 1 voltage: —128 to —200 volts. 


Deflection factors—D1D2: 160 to 189 volts dc/ingp. 


D3D4: 34 to 49 volts dc/ inch. 
PRICE: $110.00; AVAILABILITY: 4 to 6 weeks 


MFR: DuMont Laboratories, Div. of Fairchiig 
Camera & Inst. Corp., 750 Bloomfield Ave., Dept 


EP, Clifton, N. J. 


SALES MGR: D. Echo, PR 3-2000; for nearest rep 


see eem p. 1569 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1434, 1435 


Check 340 Reader Service Card 3/6} 


THREE BEAM RECTANGULAR CATHODE-RAY TUBE | Allen B. DuMont Laboratories] 





INERT GAS FILLED RECTIFIER 





Provides Triple Beam Simultaneous Displays 


The DuMont Type 7 BFP- is a 4 x 6-inch rectangu- 
lar, three beam, electrostatic focus and deflection 
cathode-ray tube. Each beam scans a separate 
screen area, permitting three simultaneous dis- 
plays, and is independently controllable with com- 
mon accelerator and heater connections. The 
tube features a linear post accelerator which, com- 
bined with an advanced gun design, affords high 
deflection sensitivity and brightness. All connec- 
tions, with the exception of the post accelerator, 
are brought out through base pins for ease of 
connection. For maximum brightness and stabil- 
ity in performance, the screens are provided with 
a highly reflective metal backing. 


TUBE | National Electronics, Inc. | 


Typical Operating Conditions: Post accelerator 


voltage: 9000 vdc; Accelerator voltage: 3000 
Foscusing voltage: 300-575 vdc; Grid No. 1 
age: —70 to —130 vdc 


vde; 
Volt. 


Deflection factors: D1D2: 53 to 73 vdc/inch; D3pé, 


40 to 54 vdc/inch. 
PRICE: $500.00; AVAILABILITY: 4 to 6 weeks 


MFR: Allen B. DuMont Laboratories, Div. of Fair. 
child Camera & Instrument Corp., 750 Bloom. 


field Ave., Dept EP, Clifton, N. J. 


SALES MGR: D. Echo, PR 3-2000; for nearest rep 


see eem p. 1569 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1434, 1435 
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For Applications Requiring High Commutation Factor Tubes 


The NL-660L/7786 is a sturdy rectifier tube de- 
signed especially for industrial power rectifier ap- 
plications up to 250 volts dc. It is claimed to be 
particularly useful in those circuits that require 
a tube with a high commutation factor rating. It 
is inert gas filled to give quick starting, efficiency, 
compactness, and the ability to operate within 
very wide temperature limits. 

The rectifier utilizes the National lug base as 
a standard feature. it is also available with the 
four-pin base and bracket type base for panel 
mounting under the type numbers NL-660 and 
NL-660P, respectively. 

The maximum continuous direct current output 
is 6.4 amperes, with an instantaneous dc output 


BACKWARD WAVE OSCILLATOR [Stewart Engineering Corp. | 
Uniform Power Output Versus Frequency Relationship 


The output connection terminates in an ‘w 
band waveguide affixed to an RG55U coaxial 





The Model OD 10-15 tube is a hard glass and 
metal, high-vacuum, helix type backward wave 
oscillator. It is said to provide an exceptionally 
uniform power output vs. frequency relationship, 
and is thus a desirable signal source for micro- 
wave swept signal generators ard similar test 
equipment. it also has applications in counter- 
measures equipment, in receivers and transmit- 
ters requiring rapid programmed swept signal ex- 
cursions, and in related military and research 
equipment 

Designed for operation in the 10 to 15.5 kmc 
frequency band, the BWO has a minimum power 
output of 10 milliwatts with a maximum peak-to- 
peak variation of 6 db 


MINIATURE FRAME GRID TUBES [Raytheon Co.) 





Feature High Transconductance And Low Noise 


This series of five miniature frame grid tubes 
are claimed to provide higher gain and lower noise 
than conventional electron tubes through use of 
an improved electrostatic control surface within 
the tube. The frame grid incorporated in these 
tubes allows closer spacing of the clements with 
rugged construction, resulting in high transcon- 
ductance, highly-efficient transconductance-to- 
plate current ratio, high gain bandwidth product, 
and low noise. 

The tubes and their transconductance are: the 
6939, a double tetrode with 10500 micromhos per 
section; the 6688, a pentode with 16500 micromhos; 
the 6922, a twin diode with 12500 micromhos per 
section; the 5842, a triode with 25000 micromhos; 
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of 80 amperes maximum. Other ratings of the 
NL-660L/7786 are: filament voltage, 2.5 v; filament 
current, 21 amperes; peak inverse voltage, 920 v. 
Ambient temperature limits extend from -—55°C 


to 75°C. 
PRICE: $13.50 
AVAILABILITY: From stock 


MFR: National Electronics, inc., 628 North 
Dept EP, Geneva, Ill. 


SALES MGR: H. W. Chalberg, CE 2-4300; for near- 


est rep see eem p. 1645 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1450 
Check 342 Reader Service Card 


cable. The input connection terminates in a typ 


PM6P hooded plug. 


With a capsule diameter of 1” and a length of 


St, 


3/61 


11%”, the unit weighs only 15 ounces. Due 
confinement to close tolerances in manufacture, 


the units are guaranteed for a minimum life 
of 500 hours. 
PRICE: 1000.00; AVAILABILITY: 30 days 


span 


MFR: Stewart Engineering Corp., Dept EP, Santa 


Cruz, Calif. 
SALES MGR: |. Osgood, Jr., GA 6-4100 


Check 399 Reader Service Card 
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and the 5847, a pentode with 13000 micromhos. 
Applications include use in RF amplifiers, IF 


amplifiers, driver stages, cathode followers, 


cathode amplifiers. Small signal high-gain char 
teristics of these tubes are said to reduce the 


number of tubes required in an IF strip. 

PRICE: $2.95 to $7.90 (depending on type 
quantity); AVAILABILITY: From stock 

MFR: Raytheon Co., Industrial Components 
47 Chapei St., Dept EP, Newton 58, Mass. 


SALES MGR: J. Dorfman, BI 4-7500; for nearest fe? 


see eem p. 1670 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 760 


Check 344 Reader Service Card 
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useful guides in formulating 


pinion Sensor 


What do you think Wises these 
PROPOSED NEW PRODUCTS? 


Vous ponte seni sie We proved st a ro ee 


Simply answer the few simple questions below, fold & mail... postage is paid. Thanks for cooperating. 


Proposed New Product No. 35 


THIN FILM COMPONENTS 


SPECIFICATIONS: Thin films in the submicron range of vir- 
tually any material, semiconducting, dielectric, lubricating 
and coating. For example, flat, thin film ceramic capacitors 
have been made producing up to 50 ufd per sq. in. of area 
with voltage ratings of 1 to 10 volts. 


3/61 


APPLICATIONS: Virtually unlimited: optics, capacitors, re- 
sistors, transistor encapsulation, semiconductors, ferro- 
electrics, etc. 

PRICE: Depends on film 


AVAILABILITY: 1 to 3 months 


Proposed New Product No. 37 


ADJUSTABLE D-C 


VOLTAGE COMPARATOR 

SPECIFICATIONS: +50mv comparison over ambient tem- 
peratures of —55°C to 71°C output relay contact closure. 
APPLICATIONS: Completely solid state device will com- 
pare multiple units (from 2 to 10) against an external ref- 
erence. When any of input signals exceed supplied ref- 
erence, a relay contact closure will be established. Unit 
also capable of closing relay contact when any signal is 
less than reference input. Potential applications are auto- 
mated industrial processes, airborne alarm systems, safety 
systems, etc. 

PRICE: $175.00 (2 channels); $325.00 (5 channels) 
AVAILABILITY: 90 days, (small quantities) 


3/61 





Do You Need This Product? () Yes [J No [J Possibly Do You Need This Product? [) Yes [] No [{ Possibly 
When Would You Need It? [) 1-6 mos. [ 6 mos.-1 yr. When Would You Need It? [j 1-6 mos. [J 6 mos.-1 yr. 
Quantity Probably Required Quantity Probably Required 

Contemplated Application Contemplated Application 

Suggested Spec Changes ‘Suggested Spec Changes 

Proposed New Product No. 36 3/61 Proposed New Product No. 38 3/61 


CIRCUIT VARIANCE ANALYZER 
SPECIFICATIONS: Switching Rate; Variable from 5 to 300 
combinations or from 5 cps to 1 mps: Circuit Variables; 
Measure 16—more on request: Max. Switching Voltage; 
5000V; Limit of Analyzed Circuit Rise Time; 1 usec: Switch- 
ing Current; 2 amperes: Max. Print Rate; 1 per sec. 
APPLICATIONS: Device will automatically check out toler- 
ance limits on 16 two-terminal components in a given 
circuit. 65,536 high and low limit combinations are 
scanned, and circuit operation compared to a standard 
within four minutes. Printed summary of deviations is 
available at end of 4-minute cycle. 

PRICE: Approximately $4,000.00 


AVAILABILITY: 4 months 


Do You Need This Product? [] Yes [j No 
When Would You Need It? [) 1-6 mos. 
Quantity Probably Required 
Contempiated Application 


C) Possibly 
[) 6 mos.-1 yr. 


Suggested Spec Changes 


Prereeerrrerrirr rT Titre Tree er eet Pitt res ee 
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PLASTIC MOUNTING STRIPS 


SPECIFICATIONS: Mounting strips made of polypropylene 
and polyethylene ee with pretinned brass tie-points. 
Sizes are 1, 2, 3, 4, 5, 7, 9, 11 tie-points. Volume resistivity 
claimed 10, 000 times better than ceramic, million times 
better than phenolic; dielectric constants—300% better 
than ceramic, 150% better than phenolic. Strips will with- 
stand more heat than can be safely applied to most compo- 
nents used with them. One piece assembly. 
APPLICATIONS: All electronic equipment using any form 
of terminal boards, particularly where very low or unusual- 
ly high voltages or currents are encountered; also high 
frequency circuits. 

PRICE: 19c to 12c each, depending on quantity. 
AVAILABILITY: Within two months. 


Do You Need This Product? [] Yes [) No 
When Would You Need It? [j 1-6 mos. 
Quantity Probably Required 


1 Possibly 
—1 6 mos.-1 yr. 


Contemplated Application 


Suggested Spec Changes 
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ATTENTION MANUFACTURERS! F , q 
If you have a product now in the planning or 


drawing board stage, you can submit it for edi- 
torial consideration in the “Opinion Sensor’ 
column. This is a free service for electronics 
manufacturers. Write for Application Form. 


The Editor 
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INSTRUMENTATION 
PROBLEMS ? 


HERE ARE 
SOLUTIONS! 





Edeliff® 


INSTRUMENTS 


AC and DC Electromechanical 
Transducers 





Tavis” 


ENGINEERING 


DIVISION 


Variable Reluctance 
Transducers 


CON]extco® pivision 


Trimming Potentiometers 
and Variable Resistors 





Co 

V NJ ’ 
7 4 € SEND FOR 
\ Ip LITERATURE 
i’ A 

vw NGTR MENT 


1711 So. Mountain Avenue 
Monrovia, Calif. Elliot 8-4571 
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SMITH Makes 
EVERYTHING 
JACKS 


in 
CONNECTORS 


BINDING POSTS - HARDWARE 


. 


PLUGS 









and you'll find | 
EVERYTHING | 


in the great new |. 
SMITH Catalog |. * - | 


Wo.61 Just out! “mii | 
ENGINEERS & PURCHASING AGENTS! 


The new SMITH Catalog contains detailed 
specifications, data and dimensional 
drawings of standard electronic compon- 
ents, plug, jacks, connectors, etc, This 
is a unique and valuable reference work 
as well as a Buying Guide. 

_———— Get your FREE copy today 


» 








IRE sHow * on request to Dept. 11. 





HERMAN H. SMITH, INC. 
2326 Nostrand Avenue, 





Brooklyn 10, WN. Y. 
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MODEL OC-2 


PRICE ONLY $54.50 





Ask for free literature, 


TECHNIBILT’ 
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New Products of the Month 
SUBMINIATURE THYRATRON [ Electronic Industries, Inc.| 


The WC-25 thyratron is a size T2 glass bulb 
triode with a cold cathode. It consumes no power 
at standby, and is triggered by 95 volts dc. its 
subminiature size offers unusual opportunities 
for extremely tight packaging. 


The WC-25 is powered by an anode supply of 
200 voits dc at a resistance of 30K ohms. The 
maximum average transfer current is 0.5 ma dc. 
Nominal grid trigger voltage is 100 voits dc with a 
grid series resistance of 1 meg. Nominal grid trig- 
ger current is 0.1 to 0.5 microamps dc. The tube 
contains radioactive material to ensure reliability 





DUAL BEAM CATHODE-RAY TUBE [Allen B. DuMomt Laboratories) 


improved Deflection Sensitivity, Low Interaction 


The DuMont Type 5CWP- is a flat-face, two beam, 
electrostatic deflection and focus cathode-ray tube 
featuring improved deflection sensitivity, accuracy, 
and low interaction between traces. The increased 
maximum ratings of the tube permit high bright- 
ness to be obtained. 


The deflection electrode and acceleration elec- 
trode connections are brought out through the tube 
base to minimize lead inductance and capacity 
and to improve the insulation. A pattern adjustment 
electrode and the individual astigmatism adjust- 
ment electrodes are also brought out through the 
neck. A collar or ring base is incorporated for ease 
of connection to these leads. 





MICROWAVE AMPLIFIER | Microwave Electronics Corp. | 


No Power Consumption At Standby, Triggered By 95 VDC 


eem File System 
of operation in the light as well as in total - 
ness. 


The tube is said to be especially suited for use 
in timers, electronic relays, counters, ove 
protection circuits, and other applications wher 
a miniature clipper tube is required. 

PRICE: $5.00 

AVAILABILITY: From stock 

MFR: Electronic Industries, Inc., 18 Marshall St, 
Dept EP, South Norwalk, Conn. 

SALES MGR: L. Griffiths, VO 6-1612 


Check 345 Reader Service Card 3/6] 


Between Traces 


Overall length of the unit is 20 inches witha 
maximum diameter of 5% inches. This tube is de 
signed for optimum performance when operating 
at an Eb3/Eb2 ratio of 2.6. Operation at other ratios 
may result in changes in deflection uniformity, 
pattern distortion, tracking error, and useful scan. 
PRICE: $400.00; AVAILABILITY: 4 to 6 weeks 
MFR: Alien B. DuMont Laboratories, Div. of Fair 

child Camera & Instrument Corp., 750 Bloom- 

field Ave., Dept EP, Clifton, N. J. 

SALES MGR: D. Echo, PR 3-2000; for nearest rep 
see eem p. 1569 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1434, 1435 


Check 346 Reader Service Card 3/6] 


Ky—Band With Minimum Small Signal Gain Of 30db 


The Model M2405-A traveling-wave microwave 
amplifier has a power output of 1 watt minimum. 
However, it is claimed that the tubes have shown 
test capabilities of up to 6 watts output in the 
center of its frequency band. Designed to operate 
in the Ky- band of 12 to 18 kmc, the solenoid- 
focused unit has a minimum small gain of 30 db, 
with a small gain signal variation of 8 db over the 
entire band. 





The unit is made of metal-ceramic construction 
throughout. The encapsulated tube weighs 1% 
pounds and is 1% inches in diameter and 14% 
inches long, including input and output wave- 
guides. 


TRAVELING WAVE TUBE [ Amperex Electronic Corp. | 


Guaranteed for a minimum life span of 6000 
hours, the 55340 traveling wave tube is said to be 
especially useful for unattended microwave station 
applications. Operating in the frequency range of 
3800 to 4200 mc, the tube can deliver a saturated 
power output of 8 watts. 


The wave propagating structure is of the helical 
type. Electron beam focusing is by means of a 
permanent, uniform field magnet. The companion 
55309 mount couples to standard WR 229 rec- 
tangular waveguides. Due to the magnet con- 
figuration the mount is completely shielded, and 
mounts can be stacked or operated adjacent to 
one another without shielding. 


[Gulton Industries, Inc. ]} 


High sensitivity, ultrasonic remote control mi- 
crophone Model 1404 is interchangeable electrically 
and mechanically with other piezoelectric micro- 
phones currently used in television sets. 

The open circuit sensitivity of this device is ap- 
proximately —52 db (reference 1 volt/microbar), and 
when broadbanded with inductance tuning, the 
sensitivity is approximately —54 db. The micro- 
phone provides a maximum bandwidth of 4 kc 
with inductance tuning; the bandwidth can be 
narrowed by using series and parallel capacitor 
combinations. Microphones are also available 
with bandwidths up to 13 kc. 
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For Remote Control Of TV, Ultrasonic Alarm Systems, Etc. 


Power characteristics: 
Helix voltage: 2.9 to 3.3kv 
Collector voltage: 2.9 to 3.3 kv 
Cathode current: 24 to 30 ma 
Helix current: 3 ma maximum 


Anode #1: —600 to 0 v (with respect to helix) 
Grid voltage: —250 to 0v 
Heater voitage: 6.3 vac 
Heater current: .5 amp maximum 
PRICE: $3000; AVAILABILITY: 30 days 


MFR: Microwave Electronics Corp., 4061 Transport 
St., Dept EP, Palo Alto, Calif. 

SALES MGR: M. C. Long, DA 1-1770; for nearest 
rep see eem p. 1637 (1960-61 Ed.) 


Check 349 Reader Service Card 3/61 


6000 Hour Life, For Unattended Microwave Stations 


The low level gain at 4200 mc, with an output 
power of 100 mw, is better than 37 db. With the 
output power at 3 watts, the gain is better than 
35 db. 

The mount and tube are so designed that input 
and output circuits remain matched when a new 
tube is inserted in the mount. 

PRICE: $785.00; AVAILABILITY: 60 days 
MFR: Amperex Electronic Corp., 230 Duffy Ave. 

Dept EP, Hicksville, N. Y. 

SALES MGR: R. LaPlante, WE 1-6200; for nearest 
rep see eem p. 1525 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1428, 1429 


Check 348 Reader Service Card 3/61 


eem File System Sec 
Come 580° 


Model 1404 can be used with both vacuum tube 
and transistorized remote control receivers. Similar 
units can be provided for transmitting purposes. 
The microphone (including a female phono con 
nector) is 1” in diameter by 1%,” long. Its resonant 
frequency is 40 kc +500 cps at 72°F. 

PRICE: Contact Sales Manager below 
AVAILABILITY: Stock to 30 days 
MFR: Gulton Industries, Inc., 212 Durham Ave, 

Dept EP, Metuchen, N. J. 

SALES MGR: F. Meshowski, L! 8-2800; for nearest 
rep see eem p. 1601 (1960-61 Ed.) 
Check 3417 Reader Service Card 3/61 
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CONSTANT VOLTAGE 


PROGRAMMABLE 


CROSSOVER 


Model 4005 is a 1-40 volt, 

500 ma, regulated DC 

$143°° power supply incorpo- 
rating AMBITROL.* The 

F.0.8. AMBITROL’® circuit will 
FACTORY switch automatically to 
either voltage regulation or 

Other Models current regulation at any 





Available point predetermined by the 
Write For operator, with continuous 
8 control of voltage or cur- 

*™ rent to .05%. 


Po ons J 
1700 SHAMES DRIVE 


WESTBURY, NEW YORK 
EDgewood 3-6200 (LD Area Code 516} 
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e WIDE-VUE PANEL METERS 

e ROUND & RECTANGULAR PANEL 
METERS 

e ELAPSED TIME PANEL 
INSTRUMENTS 

¢ CURRENT TRANSFORMERS 

¢SHUNTS ¢ METER RELAYS 

¢ EXTERNAL MULTIPLIERS 

¢ AND A FULL LINE OF TEST 

EQUIPMENT 











142 MINEOLA BLVD., MINEOLA, L.I., N.Y. 


“FAST SERVICE IS ADELPHI'S 
MOST IMPORTANT COMMODITY"’ 
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Now! 


The superior 


EPOXY 
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Vv CRACK-FREE 



















v CURES at ROOM 
TEMPERATURE 






MELPAKSe-200 


Can solve your casting problems 
with such features as: 


M Lower shrinkage 

M Crack-free performance 

M Self-extinguishing 

M Room temperature cure 

M Complete impregnation 
without vacuum 
treatment 

M Machining ease 

WHERE RELIABILITY IS ESSENTIAL, specify 

MELPAK E-200 (Epoxy) . . . or MELPAK P-200 


(Polyester), or one of the other filled, col- 
ored, or customized versions. 


NOW . Get your MELPAK Sample Kit. 
Only $3.00 provides detailed instructions 
and enough material for potting dozens of 
components. Specify epoxy or polyester. 


See the MELPAR Representatives 
at Booth No. 3943 at IRE: 


For further information, write to: 


3001 Arlington Boulevard Falls Church, Virginia 
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SELF-CONTAINED RTRASCONC CLEANER [National Ultrasonic Corp. | 
Cabinet, 25” W x 11” H x 18”D—Weighs 85 Pounds 


Both the generator and cleaning tank are housed 
in a one-piece polisned 304 stainless steel wrap- 
around cabinet in this new Model 940 Ultrasonic 
Cleaner. 


Minimum controls are required for operation of 
this 250 watt unit. The front panel mounted con- 
trols consist of an On-Off switch (for continuous 
operation), and tuning knob and meter. The gener- 
ator capacity is a 250 watts average (1000 watts 
peak) single tube in a half-wave self-rectifying 
oscillator circuit. 


With an input of 115/230 volts at 6/3 amperes, 
the capacity of the unit is 3 gallons. Cleaning com- 
partment dimensions are 10” long by 14” wide by 


eem File Systen 


rs 


6” high; 35% of the bottom is covered with 

ducers. § 
A basket of cleaned parts may be stored g 

top area next to the cleaning tank. This top 

is recessed to prevent any liquid from d 

over the side. A drain for emptying the t 

also provided. 

PRICE: $725.00 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Nationa! Ultrasonic Corp., 111 Mon 
Ave., Dept EP, Irvington 11,.N. J. 

SALES MGR: L. R. Jeffrey, Jr., ES 1-0550; for 
est rep see eem p. 1646 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1463 
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ULTRASONIC LIQUID LEVEL CONTROLLER [Powertron Ultrasonics Corp.] 


No Moving Parts—Probe Temp Range 320°F To 220°F—Weighs 8 oz. 


The Sonoswitch system consists of a miniature 
ultrasonic probe and a remotely located utira- 
sonic controller. The ultrasonic probe, which is 
mounted in the liquid reservoir, senses the pres- 
ence or absence of liquid. Instantaneous actuation 
of the controller occurs when the medium sur- 
rounding the probe surface changes from liquid-to- 
air or air-to-liquid. The ultrasonic controller, which 
is remotely located at a convenient position, con- 
sists of a transistorized oscillator and a submini- 
ature, DPDT relay hermetically sealed in a metal 
housing. 

The explosion proof unit has a proven repeat- 
ability within thousandths of an inch, and is im- 
mune to scale and film buildup. The Sonoswitch 


MINIATURE LOW NOISE CHOPPER [Airpax El Electronics, Seminole Div. 


Center-Tapped Drive Coil—Contact Action SPDT 


Model 36 Chopper is for use on 6.3 volts, 60 cps, 
single phase ac to mechanically modulate infor- 
mation signals with a 60 cps modified square 
wave. The chopper is hermetically sealed. The 
center-tapped drive coil facilitates transistor drive 
in totally transistorized circuits. 

This chopper can be run over a 0-150 cps fre- 
quency range. Continuous operation is maintained 
over the range of —65°C to 100°C. This chopper 
meets specifications during and after vibrations 
in any direction equivalent to sinusoidal vibration 
at an amplitude of 0.060 inch total travel over a 
frequency of 10 to 55 cps and 15 g from 55 to 2500 
cps. The contacts are suitable for handling input 
signals up to 10 volts dc at a maximum current of 


FLEXIBLE AIR DIELECTRIC CABLE seine Corp. | 


will not give a “false alarm” in foam or froth, 

is capable of operation at presures over 2000 psi, 
Sonoswitch affords a completely safe means of 

controlling all liquid products, including comm 

sive or explosive fluids. It is used for fuel utilize 

tion monitoring, stage cut-off, overflow alarm, 

etc. 

PRICE: $149.00 and up 

AVAILABILITY: From stock 

MFR: Powertron Ultrasonics Corp., Patterson Place, 
Dept EP, Roosevelt Field, Garden City, N. Y, 

SALES MGR: W. L. Blucke, P! 1-3220 
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The phase angle is 25 +10°. Dwell time is of 
160 to 185° duration referred to a sinusoidal ref- 
erence wave. Dwell time on one contact is balanced 
to within 15° of the dwell time on the othef con- 
tact. 

PRICE: Contact Sales Mgr below 
AVAILABILITY: 2-3 weeks 
MFR: Airpax Electronics, Seminole Div., Dept EP, 

Fort Lauderdale, Fla. 

SALES MGR: F. O. Marsh, LU 3-6160; for nearest 
rep see eem p. 1518 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1467 
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Coaxial RF For Applications From VLF Through Microwave 


The flexibility of Heliax permits it to be easily 
hand formed around obstructions and pulled 
through ducts, with continuous bending and 
Straightening as required. Its high crush resistance 
minimizes danger of damage during installation. 
Jacketed Heliax can be buried directly into the 
ground. 


Since Heliax is manufactured by a continuous 
process, it can be supplied in very long lengths, 
depending only upon shipping limitations. This 
greatly reduces requirements for splices and asso- 
ciated service manholes, as well as insuring maxi- 
mum reliability. 


This is a low loss cable because al! conducting 


Thermofit RF is a new transparent irradiated 
insulation sieeving which, like all Thermofit prod- 
ucts, shrinks to a smalier and predetermined size 
when heated. Thermofit RF is designed for sleev- 
ing applications where an economical high-tem- 
perature, clear, transparent, flexible encasing ma- 
terial is required. 

Its temperature range starts at —67°F and ex- 
tends to 275°F for continuous operation and as 
high as 572°F for one hour. It is excellent for use 
in difficult environments where part numbers 
must be visible or repeated inspection is desirable. 
Its features include: thermal stability; no cold flow 
or melting; high dielectric strength; resistance to 
abrasion, aviation fuels, hydraulic fluids, acids 


surfaces are high conductivity copper, and insula 
tion is primarily air, with mechanical support pre 
vided by a minimum cross section low loss poly 
ethylene. It provides lowest possible VSWR because 
there are no splice joints in the conductors, and 
the insulation is continuous. 
PRICE: $0.75/Foot To $10.00/Foot 
AVAILABILITY: From stock 
MFR: Andrew Corp., P.O. Box 807, Dept EP, Chir 
cago 42, Ill. 
SALES MGR: C. R. Lane, Fi 9-3300; for nearest rep 
see eem p. 1526 (1960-61 Ed.) 
3/61 
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TRANSPARENT INSULATION SLEEVING [Rayclad Tubes Inc., Sub. Raychem Corp. | 
Transparent—High Temperature—Permits Parts Inspection 


and alkalis. In shrinking it conforms readily @ 
complex contours, giving skin-tight encapsulation © 
quickly and easily. 

Though flammable, it will not support combue | 
tion when shrunk over non-flammable com 
PRICE: $0.04-$0.45/foot in sizes 24 to 1” 
AVAILABILITY: From stock 
MFR: Rayclad Tubes Inc., Sub. Raychem 

Oakside At Northside, Dept EP, Redwood © 

Calif. 

SALES MGR: F. R. Young, EM 9-3376; for 
rep see eem p. 1670 (1960-61 Ed.) 
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No 
Postage Stamp 


Necessary 
If Mailed in the 
United States 


BUSINESS REPLY MAIL 


First Class Permit No. 32 Ridgefield, Conn. 


ELECTRONIC PRODUCTS 


Ma gazine 


Inquiry Services Division 
P.O. Box 664 
Ridgefield, Connecticut 
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Actua: size! 
Only 0.130” d. x 0.160” h. 


! 
i 
| 
! 
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For switching and computer applications in missiles, ————____ - 
satellites, and airborne equipment .. . where considera- Raytheon Silicon Submin 
tions of space, weight, temperature and reliability com- with Mesa Construction 
bine to create an acute problem of transistor selection 
-.. turn to these Raytheon subminiature silicon mesas. is 

All embody top Raytheon quality, hermetically sealed in — i | vans Hre 
the industry’s only welded submin package, for utmost 

shelf life and reliability under extreme conditions. 














2N745 0.05 0.05 


; : oe ; 2N746 «0.05 —Ss0.05 
2N745 and 2N746. Subminiature versions of the popu- 2N747 0.006 ~— 0.006 


lar 2N337 and 2N338, with no decrease in power dissi- 2N748 = 0.006 0.006 


pation, plus over 5 times the speed of conventional types. pr ren ne 

iia eit cits, : — 2N751 ~—s 0.01 0.05 

2N747, 2N748. 2N749, 2N750, 2N751. Subminiature 2N789 0.05 sg. 

versions of the popular Raytheon types 2N 1386,2N1387, 2N790 0.05 S005 

2N1388, 2N1389 and 2N1340; high speed switches and 2N791 0.05 0.05 

high frequency amplifiers for your most critical circuits. ot — vn 

2N789, 2N790, 2N791. 2N792, 2N793. Subminiature *h 

y 3] . 7 > an ¢ 1996 ‘ T9996 € T9E QONTOOF 

versions of the popular 2N332, 2N333, 2N334, 2N335 Values are average parameter measurements. For individual test 


and 2N336: with lower leakage current, higher break- Conditions refer to respective technical specifications 
down voltages and higher alpha cutoffs. 
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Terminal Hudson maintains an extensive inventory of 
all Raytheon products. Call the Industrial Division of 
Terminal Hudson, CHelsea 3-5200 for immediate delivery. 


FAST 
NATIONWIDE SERVICE 
FROM OUR WAREHOUSE 


Terminal-Hudson 
Electronics. inc. 


236 West 17th St., New York 11,N. Y. 





NEW! Etched and Plain Foil Single-Case 
Tantalex® Capacitors in Both Polar and Non-Polar Designs 


When you specify Sprague, you pay no penalty in 
size and weight because of an extra outer shell on 
125°C tubular foil tantalum capacitors! 

Sprague’s new family of foil Tantalex capacitors 
for 125°C operation uses only a single case. An 
improved end-seal construction does away with the 
need for a supplementary second outer case. 

Manufactured to exceed the performance require- 
ments of Military Specification MIL-C-3965B, this 
new series of capacitors sets new standards of 
reliability for all types of military and industrial 
applications. 


Polarized capacitors are available under the desig=’ 
nation Type 120D in plain foil construction af : 
Type 122D in etched foil construction, while ne _ 
polarized units are listed as Type 121D in plain fol 
and Type 123D in etched foil designs. % 


These outstanding new Tantalex capacitors aft) 
available promptly in production quantities. If ye : 
need small quantities overnight, key Sprague indus” 
trial distributors stock the more popular items in the? 
Type 120Dand 121Dplain-foil designs. Non-standan@) 
ratings are also available for special applications 


For complete technical data on these new Tantalex capacitors, write 
for Engineering Bulletin 3602A to Technical Literature Section, 
Sprague Electric Company, 479 Marshall Street, North Adams, Mass. 





SPRAGUE COMPONENTS 


CAPACITORS 

MAGNETIC COMPONENTS 
RESISTORS 
TRANSISTORS 


INTERFERENCE FILTERS 
PULSE TRANSFORMERS 
PIEZOELECTRIC CERAMICS 
PULSE-FORMING NETWORKS 


HIGH TEMPERATURE MAGNET WIRE 
CERAMIC-BASE PRINTED NETWORKS 
PACKAGED COMPONENT ASSEMBLIES 
FUNCTIONAL DIGITAL CIRCUITS 


SPRAGUE 


THE MARK OF RELIABILIT 


‘Sprague’ and ‘@ are registered trademarks of the Sprague Electne 


See us at the IRE Show—Booths 2416-2424 
Check 119 Reader Service Card 





